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SNA STRATEGIES 

PC to PC to Mainfranie 


GRAPHICS FOR PROFESSIONALS 


PC/K: IBM’S SYSTEM III 


IBM’S DATA ACQUISITION BOARD 




































PERSOIMAL 

COMPUTER 

PHOTOCOPIER 


H ave you ever wished that there was a 
machine for your PC that could scan your 
photographs, artwork or documents just like a 
photocopier? And was as easy to use and under¬ 
stand? As well as copy and store in color or black- 
and-white onto your hard drive for editing? 

W ell, there is such a machine now. It's called 
the LaserFAX digital photocopier. We got 
tired of trying to use digitizing tablets, cameras, 
mice and everything else that has been invented. 
The LaserFAX machines will scan any and all of 
your art, photos, forms or text for storage in your 
PC. Images that you can cut-and-paste into your 
word processing or database programs. Our 
SpectraSCAN 200 will scan and store your color 
images for editing and printing on your color print¬ 
er at resolutions up to 200 dots per inch. The 
LaserFAX DS-200 will do the same for you in 
black-and-white. Then the LaserFAX Graphics 
Editor software that we bundle with the scanner 
will allow you to cut-and-paste your images, 
rotate them, enlarge and reduce whatever pic¬ 
tures you choose. 


T hat's not all. Our digital photocopiers are 
based on open-architecture design, which 
means that as new uses for this technology devel¬ 
op, add-on cards can enhance our LaserFAX 
digital photocopier. But we didn't want to wait for 
third-parly vendors, so we invented two optional 
boards of our own: the LaserFAXimile Card and 
the LaserFAX TEXreader. The LaserFAXimile 
card takes advantage of the 200 dots per inch 
resolution of the scanning device to turn it into a 
facsimile machine. The TEXreader board is a 
revolution in itself — full-scale OCR (optical char¬ 
acter recognition) to read typewritten pages with 
the LaserFAX machine into your word processor 
without having to re-type what somebody else 
has already typed. 

W hat's most amazing about the LaserFAX 
product line, though, are the prices. Our 
basic black-and-white digital photocopiers cost 
about the same as a regular office copier (which 
you may never use againi) and our color scanners 
cost vety little more. Because we know high tech 
has to be affordable. 


Lasert®^ 



Inc. 


2000 Palm Street S., 


Naples, Florida 33962 

(813) 77S-2737 


CIRCLE NO. 194 ON READER SERVICE CARD 


' IBM IS a registered trademark of International Business Machines. Corp 
• LaserFAX, SpectraSCAN 200, DS-200, LaserFAX Graphics Editor, 
LaserFAXimile, TEX reader are trademarks of LaserFAX, Inc. 
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Reitnictiona. on *Jhoae 
XkninqCnouqhto £ead 


ZIM is a fully integrated fourth 
generation application development 
system designed for leading system 
integrators and corporate and 
independent applications developers. 

^COMPLETE DEVELOPMENT 
ENVIRONMENT 
-Report Writer 
-Forms Painter and Manager 
-Data Dictionary 
-Application Generator 
-Non-procedural Programming 
Language 
-Compiler 

-C Language Interface 
-Runtime System 
*POST RELATIONAL 
-Entity Relationship Model 
-Powerful extension of Relational 
Model 

^MAINFRAME POWER, 
FUNCTIONALITY AND 
PERFORMANCE 
^APPLICATIONS PORTABILITY 
-MS-DOS, UNIX, XENIX, and QNX 
*MULTI-USER 

-Full transaction processing control 
^NETWORKING 

^APPLICATIONS LIMITED ONLY 
BY HARDWARE 
*BUILT-IN STRATEGY 
OPTIMIZER 

*ENGL1SH-L1KE LANGUAGE 
^QUALITY PRODUCT SUPPORT 
ZIM is a mainframe system that runs 
on micro-computers and on super 
micro-computers. If you want 
mainframe power, speed, flexibility and 
freedom from arbitrary limitations all 
at a micro price, talk to us about an 
evaluation system. 

Dealer inquiries are welcome. 




The Information Interface 


Z^KTHE 


1785 Woodward Dr., Ottawa, Ontario 
1<2C0R1 (613)727-1397 

MS-DOS and XENIX are Microsoft Corp. trademarks, 
UNIX is an AT&T trademark. QNX is a Quantum 
Software Systems trademark. 
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If lightning still scares you, 
you're using the wrong tile manager 



Be sme. Btrieve” 

Lightning may strike. But it doesn't 
have to destroy your database. 

Btrieve'^^ file management offers au¬ 
tomatic file recovery ^ter a system 
crash. So accidents and power failures 
don't turn into database disasters. Your 
Btrieve-based applications will come up 
when the lights come back on. 

Fast. Btrieve is lightning fast, too. Its 
b-tree file structure automatically 
balances—you never waste time reor¬ 
ganizing the index. And Btrieve is writ¬ 
ten in Assembly language especially for 
the IBM PC™. The result: electrifying 
speed on file maintenance routines. 
Applications that run fast. Users who 
don't waste time waiting. 

The standard for networking. When 
your application requires multi-user file 
sharing, Btrieve/N (network version) 
sets the standard for the industry's 
most popular LANs: IBM's PC Net¬ 
work, Netware™, Davong MultiLink™, 
Omninet™, PC Net™, EtherSeries™, 
Nestar™, and NetOne™. Btrieve/N 


offers safe network file management 
that coordinates simultaneous updates 
and protects against lost data. 

Fully-relational data management. 
Using SoftCraft's entire family of 
products gives you a complete, fully- 
relational database management sys¬ 
tem. Rtrieve™ adds report writing 
capabilities for generating the reports 
you need. Xtrieve™ speeds users 
through database queries with interac¬ 
tive, on-screen menus—no command 
language or special syntax. 

For professional programmers. 

Btrieve is the fast, reliable answer for 
all your application development. In 
any development language—BASIC, 
Pascal, Cobol, C, Fortran, and APL. 
With multikey access to records. Un¬ 
limited records per file. Duplicate, 
modifiable, and segmented keys. Varia¬ 
ble cache buffer. 

With Btrieve, you can develop better 
applications faster. And know they'll be 
safe if lightning strikes. 


Suggested retail prices: Btrieve, $245; 
Btrieve/N, $595; Xtrieve, $195; 
Xtrieve/N, $395; Rtrieve, $85; 
Rtrieve/N, $175. Requires PC-DOS or 
MS™-DOS 3.x, 2.x, or 3.x. 

Btrieve, Xtrieve, and Rtrieve; IBM; Net¬ 
ware;. Davong MultiLink; Omninet; PC 
Net; EtherSeries; Nestar; NetOne; and 
MS are trademarks ofSoftCraft Inc.; In¬ 
ternational Business Machines; Novell 
Data Systems; Davong Systems Inc.; 
Corvus Systems; Orchid Technology; 
3Com Corp.; Nestar Systems Inc.; 
Ungermann-Bass; and Microsoft Inc. 



SofK>aftlnc. 

P.O. Box 9802 #917 
Austin, Texas 78766 
(512)346-8380 Telex 358 200 
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SNA STRATEGIES / ART KRUMREY 

The hill benefits of IBM’s data communications infrastructure, known as System Network Architecture, are waiting to be 
realized by PCs. Several popular methods for hooking up a PC to SNA in an IBM environment are described. 

40 

POWER GRAPHICS / THOMAS V. HOFFMANN 

Graphics boards seem to be getting better and better all the time. The best so far: IBM’s Professional Graphics Controller, 
which can simultaneously display 256 colors from a total of 4,096; and Vectrix’s VX/PC, with a color set of 16.8 million. 

56 

PC/K/AUGIE HANSEN 

IBM’s multitasking, single-user UNIX product for the PC family is a nearly complete System III implementation with power 
and speed. It is a solid product for the XT and performs superbly on the AT, but it lacks multiuser capabilities. 

80 

POCKET API / PARDNER WYNN 

STSC’s new APL package bypasses some of the barriers that have prevented the language from widespread use: it is 
moderately priced, requires no special ROM to accommodate its unique character set, and introduces key words. 

90 

DATA ACQUISITION / WILLIAM MURRAY 

In the growing market of A/D apd D/A data acquisition boards, the IBM Adapter is a strong contender, with programming 
capabilities in BASIC, FORTRAN, and C. Its major drawback is that assembly language is not yet supported. 

101 

COBOL PERFORMS / TED MIRECKI 

In this second article of a three-part series on COBOL compilers for microcomputers, three federally certified, high-level 
implementations are examined: Microsoft 2.0, Micro Focus Level II 2.62, and Digital Research Level II 3.0. 

111 

DROP-IN MODULES FOR C / WILLIAM J. HUNT 

C tools for managing windows meet, to varying degrees, the requirements of what a windows library should be. Building 

Blocks II, C-lib, CRIOS, The Window Machine, and Windows for C are reviewed in part 2 of a series on C libraries. 

135 

A CHANGE IN COMMAND / EDWARD NISLEY 

A bug in DOS 2.0 and 2.1 occurs when the command SET COMSPEC=C:\COMMAND.COM is written. A utility program called 
COMM.ASM is presented to fix the bug and permit relocation of COMMAND.COM to a VDISK or fixed disk. 
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& Recall 


Productivity Enhancement for the 
IBM - PC, XT, AT and Compatibles 

Allows you to conveniently scroll back 
through data that has gone off the top of 
your display screen. Up to 27 pages of 
^ata can be recalled or written to a disk 
for documenting systems 

you to easily recall and edit your 
previously entered DOS commands and 
lines, without re-typing. 

Scroll (5 Recall is very easy to use, a re¬ 
sident utility that’s always there when 
you need it! Fully documented. Compa- 
all versions of DOS and with 
& graphic displays. 

Visa, M/C, Check, COD, POs 
Phone Orders Accepted 

Work Easier! 


Order or to Receive Additional 
ormation, Write or Call: 

ipi-Tech Data Processing 

Box 2167 • Humble, Texas 77347 
(713) 454-7428 
Dealer Inquiries Welcome 
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OPT-TECH SORT ” 


SORT/MERGE Program for the 
IBM-PC, XT, AT & Compatibles 
Btrieve Files Now Supported 

• Written in assembly language for high performance 
Example; 4,000 records of 128 bytes sorted to give 

key & pointer file in 30 seconds. COMPARE! 

• Sort ascending or descending on up to nine fields 

• Ten input files may be sorted or merged at one time 

• Handles variable and fixed length records 

• Supports all common data types 

• Filesize limited only by your disk space 

• Dynamically allocates memory and work files 

• Output file can be full records, keys or pointers 

• Can be run from keyboard or as a batch command 

• Can be callsd as a subroutine to many languages 

• Easy to use, includes on-line help feature 

• Full documentation — sized like your PC manuals 

• $99 — VISA, M/C, Check, Money Order, COD, or PO 
Quantity discounts and OEM licensing available 

To order or to receive additional information 
write or call: 

OPT-TECH DATA PROCESSING 

P.O. Box 2167 • Humble, Texas 77347 
(713) 454-7428 
Requires DOS, 64K and One Disk Drive 
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Another in a series of 
productivity notes on MS-DOS'^ 
software from UniPress. 


Subject: Multi-window full 
screen editor. 

Multiple windows allow several files 
(or portions of the same file) to be 
edited simultaneously. Program¬ 
mable through macros and the built- 
in compiled M/./SP™ extension 
language. 


Subject: Compiler for MS-DOS. 

Lattice C Compiler is regarded as 
the finest compiler for MS-DOS and 
is running on thousands of 8086 
systems. 


Subject: Powerful Keyed File 
Access for MS-DOS. 

PHACT ISAM is a keyed B + tree 
file manager providing easy access 
to and manipulation of records in 
a database. 


Tradenmtfs ol: Lattice, Lattee, Inc.: UnPiess EMACS and MLISP, UmPiess 
Soltme, Ik.: US DOS. Miaosolt: UNIX, AI&T Ben Laboralories: Carousel Took. 
Carousel MctoTook. Ik; PHACT, PHACT Associales: 8086, Inlel; TIPC, Texas 
Inslnimenk: IBU PC/AT, Inlemattora Business Uachkies: DEC Bainbow/VUS. 
Digilal Eduipmenl Corp 


TEXT EDITING 


Features: 

■ Famed Gosling Version. 

■ Extensible through the built-in 
MLISP programming language and 
macros. 

■ Dozens of source code MLISP 
functions: including C, Pascal and 
MLISP syntax checking. 

■ EMACS runsonTI-PCriBM-PC ATT 
DEC Rainbow^ or any other MS-DOS 
machine. Requires at least 384k. 

■ Run Lattice® C or PsMa/re™ in 
the background and EMACS will 
point to any errors for ease of de¬ 
bugging. PsMake Is a UNIX^-style 
“make"’ utility to automate the proc¬ 
ess of building complex programs. 

■ Optional Carousel Tools: UNIX- 
like facilities including cat, cp, cd, 
logout, Is, mv, pwd, rm, set, sh 
and more. 


Price: 

EMACS $475 

One month trial 75 

Available for UNIX and VMS. 

PsMake 179 

Carousel Tools 149 

Full System 1,299 

Includes EMACS (object), 

PsMake, Lattice C, PHACT^ ISAM and 
Carousel Tools. 



EMMS 


y/’'. 


COMPILER 

FOR THE 8086^^ FAMILY 


Features: 

Price: 

/ 1 

■ Runs on the /5M-PC™ under 

Lattice C Compiler $425 

MS-DOS 1.0, 2.0 or 3.0 

PLINK 

425 ' 

■ Produces highly optimized code. 

■ Small, medium, compact and 
large address models available. 



■ Standard C library. 

■ PLINK- optional full function 

linkage editor including overlay 


■■■" y’ .y y ' '' y ’ 

and support. 




y.; 
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/ 
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ISAM FILE SYSTEM 
& REPORT WRITER 


Features: 

■ Supports fixed and variable length 
records (1-9999 bytes). 

M Up to 9 alternate indices are sup¬ 
ported. 

■ Record locking allows each record 
in the database to allow multiple 
simultaneous updates. 

■ Records can be accessed on full , 

or partial key. / 

■ Includes full Lattice linkable library 
and high-level functions. 

■ Optional, PHACT-rg, a powerful 
and flexible report generator which 
provides a high level, easy-to-use 
command language for formatting 
reports from existing PHACT data¬ 
bases. Available for UNIX, MS-DOS 
and VMS. 


Price: 

PHACT ISAM X/ / - $250 

PHACT-rg / 165 

Source Code available, calf for terms. 


PHACT 


For more information on these and 
other UNIX software products, call or y . 
write: UniPress Software, Inc., 2025 . / /' 
Lincoln Hwy., Edison, NJ 08817. . / / 

Telephone: (201) 985-8OO0. Order x" / / 
Desk: (800) 222-0550 (Outside NJ). 

Telex: 709418. Japanese Distributor: 

Softec 0480 (85) 6565. European Dis¬ 
tributor: Modulator SA (031) 59 22 22. 

OEM terms available. 

Mastercard/Visa accepted. 




V' 


Inli-fessSoftuuQfG 


)bur Leading Source for UNIX Software 
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What to do 

out of 


Don’t jump! If you survive, you’ll have 
to deal with insurance forms as 
well as your memory problem. 


is no problem. 


Intel^ Above Board, 8087and 80287are available for the IBM PC, PC ATand compatibles. Above is a 
trademark of Intel Corporation. 1-2-3 is a registered trademark and Symphony is a trademark of 
Lotus Development Corporation. FYamework is a trademark of Ashton-Thte. IBM PC is a registered 
trademaric and AT a trademark of International Business Machines Corporation. *Supportfor 1-2-3 
will be available in the fall of 1985.**FYamework support wiU be available in the third quarter of 1985. 
© 1985 Intel Corporation. 


When you suddenly run out of 
memory a creative use of the 
tools at hand can be deeply 
satisfying but very expensive. 




Keeping your database on two files. 


IBM 































wiienyourun 
memory 


, Above” Board can take you as far as four megabytes 

y beyond 640K when you’re working with Symphony^ 
f 1-2-3* or Framework!" 


It’s fun 
to convert. 
You’ll be up 
and running in 
no time! 


Put the hammer away Close the window. Pick up 
an Above Board. It’s a new kind of memory board 
designed to meet the specification jointly developed 
by Intel and Lotus Development Corporation. It 
does everything any other seif-respecting memory 
board can do. But it can also take you up to four 
megabytes beyond 640K where you need it most: 
With Symphony release 1.1,1-2-3 release 2* and 
Frameworkf* 

But what good is aU that 
memory without the speed ? WVl 
to go with it? Intel has an answer for that, too.With 
an Intel coprocessor, your IBM PC* or PC AT"" can run 
as much as five times faster. Or more. 

You can see and touch and buy these Intel products 
at your favorite computer store. Or caU 800-538-3373 
for the names of defers near you. 

And find out how to turn your average personal 
computer into an overachiever. 

Help for the overachiever. 
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You can’t pick up a PC-related magazine without seeing an 
" Offence to Borland International’s SIDEKICK™ 
‘"2|ne of the most popular programs ever sold to 
)mpatible users. 

IE' magazine talks about Phillip Khan’s brilliantly 
liitiarketing plan and a well-designed piece of 
" ,But how successful would Borland be if 
lereh’t absolutely rock solid? 

Someone saio mat if your only tool is a hammer, you tend 
"to treat all problems as if they were nails. While it’s certainly 
possibleio-haiTimer out PC products with mere softwar§. . 
debuggers, thousands of profession als m hund reds or 
oompapies are using Atfon debugginijWPiK 
As you can see, thirteen of the top thirty software 
packages were created by Atron customers. Their hammer: 
ATRON’S PC PROBE™, a hardware-assisted software 
debugging tool that plugs into your PC or compatible. 


rifSflMbEBUe THEIR SAND CASTLES 

he PC PROBE has an umbilical that replaces your PC 
essor chip. Now that you can trap and catalog every 
jnal and memory reference, you’re ready to pound sand 
the big boys do. 

r PC PROBE can trap a bug which overwrites a memory 
‘ tion. Because complex pointers are normally used for 
smory addressing, this bug occurs frequently and is quite 
j. As for mere software debuggers, what good 
' f can be wiped out by a program bug? 


The next 


What better way to answer the question "How-did-l-get- 
here?” than to have PROBE display the real-time trace data it 
saved while your program was executigl 
grain-by-grain review of any sand ste^^ 

And with the SOURCE PROBE™ opdradi 
you can display source-code statements*«., 
through your source program. Through a witvddWl 
continuously view critical high-level data structures 
several source code statements are also displayed, 
previewing what the program is about to do. 

For screen/keyboard-intensive debugging, PC PROBE’S 
RS232 port allows screen-switching or debugging from an 
external CRT. For interface/hardware debugging, PC PROBE 
can act as a logic analyzer, trapping interrupts, I/O locations,- 
and even signals brought in from external logic probes. Ail 
this is impossible to do with software debuggers. Which is 
why the pros use PC PROBE. 

TODAY THE DESERT, TOMORROW THE WORLD? 

Will you become king of the top-ten sand pile? Well now, 
history does have a way of repeating itself. Get your PC 
PROBE Federal Expressed to you today, so you can hammer 
on some sand, and on your competition, tommorow. 


THE DEBUGGER COMPANY 


20665 Fourth Street • Saratoga, CA !9§pZQs:: 


lie With Microsoft C, Lattice C, C innovations C, Microsoft Pascal, and Assembly lanouage. SOURCE FOR CHART: PC WEEK/SOFTSEl TOP LIST, PC WEEK, 
Borland Intemtiona), PC PROBE^/MBUS PROBE~ Atron Corp. Atron also has a Multibus^ debugging product for your integrated 8086/8087/8088 
L Copyright © 1985 by Atron Cofp. Advertising by The Rick Bennett Agency, 408/258-2708. 


THE TOP-RANKED SOFTWARE FIRMS 
rHEIR BUCKETS OF SAND SO ROCK SOtH^ 
( ATRON, THE PEOPLE WHO INVENTED 
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WILLFASTIE 


Graphics (Again) 

IBM’s standards proliferate 



T he search for life at COMDEX Spring 
in Atlanta this year was a tough one. 
The most exciting new machinery 
turned out to be the Kaypro portable, a 
computer that plugs most of the holes 
left unfilled by the DG/One—and for 
$1,000 less. Some activity could be 
found near a number of PC/AT clones 
and 286-based machines. A bit of com¬ 
motion was generated by accelerator 
cards for the PC, but some of the prom¬ 
ised ones failed to materialize (the two 
reviewed in our June issue are very 
much alive). And if forced to select the 
hottest item at the show, I would point 
to all the new printers; a surprising 
number of them were introduced. 

The most significant product devel¬ 
opments of the season were not quite 
ready in time for the show. A number 
of vendors showed prototypes for 
graphics adapters that are compatible 
with IBM’s Enhanced Graphics Adapter 
(EGA) and IBM’s Professional Graphics 
Controller (PGC). As PC Tech Journal 
reported in April’s cover story on the 
EGA, many vendors are working on 
EGA clones. So, talk of these future 
products was not unexpected. But, I 
was quite unprepared for the high level 
of interest in the PGC. 

Perhaps I should not have been. 
Consulting Editor Thomas Hoffmann’s 
review of the IBM PGC in this issue 
(page 56) calls out the many superb 
features of the device. His examination 
clearly shows that the Professional sub¬ 
system has potential in many graphics 
applications, even though it carries a 
high price tag and has a few failings. A 
less-expensive or faster clone of the 
PGC naturally would garner much inter¬ 
est. Several companies are working on 
such products. Orchid’s TGC board 
even made it to COMDEX; it will boast 
a speed 3 to 25 times that of the PGC, 
depending on the operation. 

Watching the evolution of graphics 
for the PC family is most interesting and 
somewhat mystifying. In the beginning. 


IBM provided a competitive subsystem, 
the Color Graphics Adapter (CGA), at a 
reasonable cost. It also built an excel¬ 
lent, high-resolution, monochrome dis¬ 
play without graphics support. Several 
companies (including Orchid and Her¬ 
cules) quickly capitalized on the situa¬ 
tion by providing graphics for the IBM 
Monochrome Display; occasionally, Her¬ 
cules even outsold IBM in graphics 
adapters. More recently, other compa¬ 
nies have built similar devices that sup¬ 
port the CGA modes on the mono¬ 
chrome display using 16 shades of 
green. This represents quite a bit of 
successful activity in a market IBM 
might have counted on dominating. 

IBM listened, though. The EGA is a 
potent concept, providing high resolu¬ 
tion and color, plus support for old dis¬ 
plays and operational modes, in a single 
board. The PGC delivers a complete 
graphics processor in a compact pack¬ 
age. Once again, IBM might be ex¬ 
pected to corner its own market, espe¬ 
cially with an upscale device such as the 
PGC. Apparently, this is not the case. 

The investment required of a small, 
third-party company to design and build 
an EGA clone is enormous. Estimates 
begin at $500,000 and reach up to $1.5 
million. Most of the money goes for the 
custom chips that help keep the selling 
price low and the size of the board 


within reason. Such funds may amount 
to chicken feed for IBM, but represent a 
substantial commitment for most of the 
companies building these products to¬ 
day. They are taking the dive, believing 
that IBM has established a new standard 
and that the demand for EGA-based ap¬ 
plications will be strong. They are right, 
but only because these firms are build¬ 
ing EGA clones. The non-IBM versions, 
which will have to be less expensive 
than IBM’s model, will help the stan¬ 
dard proliferate. 

The PGC, however, is not in the 
same class. By all rights, it should not 
be a standard, because it will be sold in 
a more limited market segment. What 
third-party vendors can offer here is 
faster operation, more features (espe¬ 
cially pan and zoom), and lower cost. 
The PGC is too expensive; others will 
be able to do for less than $3,000 what 
IBM does for $4,300. The lower price 
will help keep the price of a powerful 
graphics workstation built from an AT, 
for example, under $10,000. A system 
like that has enormous potential in 
small businesses needing CAD. 

I always assume that IBM wants to 
sell hardware. However, it must want to 
establish standards even more. After all, 
every time IBM introduces a new graph¬ 
ics adapter, the competition takes the 
market away. nm^Ml 
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For everyone who ever tried 
doing five things at once 


The perfect computer program 
for someone as busy as you. 

It lets you keep several other 
programs working at once. 

Do you esver go in so many directions 
so fast not even a computer can keep up 
with you? 

Well, now an IBM Personal Comput¬ 
er can—thanks to IBM TopView. 


TopView is a new kind of software 
that lets you switch between other pro¬ 
grams as quickly as you can change your 
mind, even run several programs at the 
same time. 

Once you load TopView into your 
computer, you load the other programs 
you use most—as many as your com¬ 
puter’s memory will permit. 

After that, the greatest distance 
between two programs is just a couple of 


keystrokes, or (optional) mouse moves. 

There’s no waiting and a lot less 
diskette swapping. 

But when you’re really busy is when 
TopView really shines, letting you do 
many jobs simultaneously. 

For example, you can print a letter, 
while you search a file, while you analyze 
a spreadsheet, while your clock/calen- 
dar reminds you that your automatic 
dialer is about to place a call for you. 


Little Tramp character licensed by Bubbles Inc., s.a. 



...IBM presents TopView. 


And you can see everything through 
on-screen “windows” and control it all 
with easy-to-use pop-up menus. 

You can even make unrelated pro¬ 
grams work together; say a “Brand Y” 
spreadsheet with a “Brand Z” word pro¬ 
cessor. 

But simplest of all is a certain 
“Brand IBM”, namely the IBM Assistant 
Series—for filing, writing, planning, 
reporting and graphing. 


Many other popular programs also 
work with TopView, and the number is 
growing. 

Naturally, the more computer 
memory you have, the more TopView can 
help you. At least 512K is recommended. 

And the price is only $1491 

Beyond that, all you need is to be the 
kind of person who never does a single 
thing all day, but who wants to do every¬ 
thing, at once. 
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To learn more, call an IBM market¬ 
ing representative, or visit an IBM Prod¬ 
uct Center or Authorized IBM PC or 
Software Dealer. 

For the store nearest you, and a free 
brochure, call 800-447-4700. (In Alaska 
and Hawaii, 800-447-0890.) 



Personal Computer Software 


♦IBM Product Center price. 
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As sophisticated as they are, you'd think monitor 
companies could solve a simple problem: keeping 

- customers happy 



Fortunately Amdek can. With the longest 
warranty in the industry. Namely, two years on all 
parts and labor. And three years on the CRT. 

Even simpler, our warranty applies to every 
monitor we make, from our new Color Series to our 
amazingly popular Video Series. 

And Amdek's own trained technicians make 
repairs quick and professional. 

So when you're shopping for a monitor, look 
at the quality Amdek guarantees you, years after you 
leave the store. 

According to our figures, it really adds up. 

MmKMmms 


Amdek Corp., 2201 UvelyBlvd. Elk Grove Village, IL 60007, 312/595-6890, Telex 280803. 


C1985 Amdek Corp. 
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ffiM MONOCHROME GRAPHICS 


NO COMPROMISE. 


$50 Trade-In 
Allowance on 
your old Video Card* 



The Hercules Graphics Card” $499 The IBM* Monochrome Adapter $250 The Paradise Modular Graphics Card” $395 


The Paradise Modular Graphics Card 
is the only video card that runs all popu¬ 
lar IBM color/graphics software—foil- 
screen—on an IBM (or equivalent) 
monochrome monitor. Unmodified. 

Right off the shelf. 

And not just ordinary monochrome: 
Crisp, full-screen, flicker-free mono¬ 
chrome graphics translated in up to 
16 shades. 


• Includes IBM-compatible color 
graphics on an RGB or composite 
video monitor. 

• Optional memory (up to 384Kb), 
clock calendar or floppy disk control¬ 
ler, and parallel, serial or game ports 
available. 

All in a single PC or XTsbt. 

This may be the only card you ’ll 
ever need. 


Thdemarks: Paradise Modular Graphics Card-Paradise Systems, Inc.; Hercules Graphics Card-Hercules Computer Tkchnology; 1-2-3, Lotus-Lotus Development 
Corporation; Mouse Systems, PC Paint-Mouse Systems Corporation. Registered trademarks: IBM, PC Hitorial-lnternational Business Machines Corporation: Flight 
Simulator-Microsoft Corporation. 


♦Paradise will send you a check for $50 when you send us your old Hercules Graphics Card or IBM 
Monochrome Card and the Completed Paradise Modular Graphics Card Warranty. OfiFer Expires 


Call today for more information: 

1-800-527-7977, In CA: 1-800-822-2020 (Dept. 999 ) 

150 North Hill Drive, Brisbane, CA 94005,415-468-6000 

PARADISE 

You can measure it. 
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BEFORE YOU GET ON THE WRONG TRACK, READ THIS 
ABOUT THE ONIY ROM-BOOTABLE. 
PLUG-COMRATIBLE, XENIX SUPPORTING. 
HEAD-CRASH PROTECTED. HIGH-PERFORMANCE 
HARD DISK UPGRADE KIT FOR YOUR IBMK-AT. 



Memory option. 

18 - 128 Kilobit (150ns) D-RAM 
chip set. Adds 256 KB to PC-AT 
basic model making 512KB PC-AT. 
With an ATplus drive, you can 
build the PC-AT IBM should have 
built in the first place. 


diskettes necessary to use 
one of those driv^, the 
phrase “user-hostile” will 
have deep personal signifi¬ 
cance. 

We believe that 
computers ought to serve 
people, not the other way 
around. 

BEWARE OF THE BARGAIN 
BANO^SCHLEPPER. 

Avoid drives with in¬ 
expensive Band-Stepper 
positioner technology. 

These were pretty good 
way back in 1980, con¬ 
sidering that’s all anyone 
had. But by today’s stand¬ 
ards, they’re inaccurate 
and very mechanical. 

They waste time look¬ 
ing for the right track to 
read or write. And they’re 
worth no where near ^e 
price you’ll pay for ’em -in 
more ways than one. 

THE HIGH TECH SOLUTION. 

Specify state-of-the-art 
ROTARY VOICE COIL 
(RVC) head positioner and 
CLOSED LOOP SERVO 
technologies. 

This system uses a 
DEDICATED SERVO 
SURFACE (DSS) for 
continuous head location 
information. 

The RVC and DSS 
use a large scale micropro¬ 
cessor to translate new 
track-seek command into 
current that is applied di¬ 
rectly to the RVC. 


This moves and holds 
the R/W heads at the 
exact track intended. 

Speed is dramatically 
increased since head 
movement is created elec¬ 
tronically, with minimal 
me^anical interfacing. 

BESDESBEBW 
THE SOLE SOURCE. 

Specify names you 
know and can trust. Like 
Control Data Corporation, 
a world leader in hard 
disk technology. And 
CORE INTERNATIONAL, 
a growth company with 
over ten years in computer 
technology, design and 
manufacturing. 

ATPLUS: IDEAL FOR 
THE SPECS MANIAC. 

ATplus High 
Performance Hard Disk 
Upgrade kits, available in 
20, 30, 40, 56, and 72 MB 
capacities. 

They have ALL the 
above features and none 
of the shortcomings of 
“bargain” drives. 

And your AT will 
accept any two ATplus 
drives, for up to 144MB of 
bootable, reliable, DOS 
and XENIX supporting 
high-performance on-line 
storage, all inside the box. 

TEU. YOUR DEALER... 

That only ATplus Hard 
Disk Upgrade Kits from 
CORE will do. 

If he or she doesn’t have 
’em, we’ll gladly set them 
up as ATplus authorized 
dealers. 


Rotary Voice Coil (RVC) 
R/W head positioner 
Fast and Accurate 


Recording Media 
99.94% error free unformatted 
100% error free formatted. 
Maximum deallocation is 
lOKB/MB. 


Bootable ROM supports 
DOS and XENIX 
Only from CORE. 


THE BALANCING 
ACT OF 1985. 

You didn’t buy an 
IBM PC-AT just to 
balance your checkbook. 
You bought it to crunch 
lots of numbers and 
words, in the shortest 
possible tim& A labor 
saver. A time saver. 

Hence, a money saver. 

So, do your part for effec¬ 
tive money management; 
hard disk storage is no 
place to be penny-wise and 
pound foolish. 

TELL ’EM YOU NEED 
AWM^PROnCTION. 

These and other 
important features do add 
cost, but that makes a 
premium drive. 

Anything that can be 
made, can be made 
cheaper, seU for less, offer 
lower performance, and 
probably die young. 

Remember, usually 
you get what you pay for, 
and you ALWAYS get 
what you don’t 

ALL HARD DISKS 

ARE NOT CREATED EQUAL. 

There are vast differences 
in the speed and reliability 
of Wincnester hard disks. 
Since the IBM PC-AT is an 
incredibly fast machine, a 
slow drive can make an AT 
run like an XT. 

So, before you get stuck 
with a slow drive in your 
AT, save your boss two 
grand and buy an XT. 

Or better yet, buy the AT 
and avoid any drive with 
Access Times over 40 milli¬ 
seconds. 


Up to 30% faster 
than IBM’s drive. 

Exceeds IBM specification 
for AT high’p^formaru:e 
luird disk. Average Access 
20 & 30 MB: 39ms 
40, 56, 72 MB: 28 ms 


REUABIUTY: 

WHERE HAS ALL 
THE DATA GONE? 

Now tell ’em the drive 
must have a data protec- ^ 
tion schema One that’s 
easy to use and reliabla 

Winchester heads read 
and write while “flying” a 
few microns above the 
data surfaca If the heads 
contact the recording 
media, you risk a head 
crash, and significant or 
total data loss. 

So, even a fast (Wve 
without data protection is 
virtually worthless. Frank¬ 
ly, \ve’d rather sleep at 
night. 

BEWARE OF 
USER-DEPENDENT 
PROTECTION SCHEMES. 

Some drives have a 
safe landing zone for the 
heads, but you need to caU 
a separate program to 
send ’em there. If you 
don’t call that program, 
and most folks won’t, the 
heads in these drives 
ALWAYS land on data 
when powered down. 

The slightest bump or 
vibration can move the 
heads, wiping out those 
data traclb. And the R/W 
heads can become 
contaminated, thus 
increasing the error rate, 
slowing down average ac¬ 
cess until the whole drive 
fails. 


Consequently, those 
drives offer a very high 
risk of head crashes, a 
false sense of security, and 
little else. 

What’s your data 
worth? $200? $400? 

Specify AUTOMATIC 
data protection. ATplus 
has it. And it doesrft cost, 
it pays. 

PEACE OF MIND. 

Specify AUTOMATIC 
park and lock of the heads 
on power down. 

This system provides 
unparallel^ head crash 
protection, by sensing 
power loss to the drive, 
and retracting the heads 
to a dedicated landing 
zone before they can land 
on your data 

Since this is 100% 
automatic, user-dependent 
risk is eliminated. 

OUR DRIVES HAVE ALL 
BEEN TO BOOT CAMR 

Avoid drives that 
CLAIM PC-AT compatibil¬ 
ity but can’t BOOT the AT. 
By the time you juggle the 


CDRE 

nmnNAnoNAL 


Automatic Park & Lock (AP&L) 
Senses power interrupt, retracts 
heads to safe landing'zone. Heads 
never land on data, virtually 
elimiruiting risk of data loss. 


ATplus drives are (g g) 

are manuf^^^ contrql 

for CORE by data 

Full one year warranty. 

Service available worldwide. 

(drive shown with cover removed) 


542 S.E. 5th Avenue ♦ Delray Beach, Florida ♦ 305/276-3929 


© CORE INTERNATIONAL, Inc.. 19H5 


ATplus is a trademark of CORE INTERNATIONAL, Ina 


CIRCLE NO. 166 ON READER SERVICE CARD 















LETTERS 




BBS AND COMZAP COMMENTS 

Do it! Do it! Just based on the quality of 
your articles, a PC Tech Journal BBS 
would probably be the most popular 
BBS within a couple of weeks. Even 
with off-hours of 6 p.m. to 6 a.m. EST it 
would be a very busy BBS. A toll-free 
800 number would be a great idea. You 
could even get in a few advertisements 
between the downloaded hies. 

While I’m at it, let me ask a ques¬ 
tion about the article, “Spinning Your 
Own VDISK” (Ed Nisley, March 1985, p. 
100). At the end Nisley mentioned his 
CAUTO.BAT hie. In the batch hie there 
is mention of COMZAP.COM, which ap¬ 
pears to be a utility for the DOS 2.0 
“SET COMSPEC=” bug. If this is so, 
how may I get a copy of this utility? 

Bruce Foat 
Solano Beach, CA 

Is it possible to obtain the patch to the 
bug in the COMSPEC routine in DOS 
2.1 that is included in the CAUTO.BAT 
hie listings in the anicle, “Spinning 
Your Own VDISK”? 

Richard Sherrington 
Port Hood 
Cape Breton Island 
Nova Scotia, Canada 

We have received several requests for 
the COMZAP program. It is included 
on page 149 in this issue. 

On the subject of the BBS, reader 
response has been overwhelmingly posi¬ 
tive. The PC Tech Journal BBS should be 
on-line this month. 

—WF 

NO FASTER RAM 

I noticed two apparent errors in the 
March 1985 issue oi PC Tech Journal. 

In the JRAM-2 review (“Enhancement by 
JRAM-2,” Don Await, March 1985, p. 92), 
it is stated that faster RAM chips would 
speed up the RAM disk. As I understand 
it, this is not true because the CPU al¬ 
ways allows the same amount of time 


for memory access regardless of the 
chips used and has no way of knowing 
the speed of the memory. If the mem¬ 
ory is not fast enough then errors 
occur; there is no waiting. 

The article, “Spinning Your Own 
VDISK” (Ed Nisley, March 1985, p. 100), 
stated that the manual for DOS 2.0 (or 
later) contains the source listing of 
VDISK. This is true only for DOS 2.0. 
Users of DOS 2.1 must buy the DOS 
Technical Reference Manual. I believe 
that DOS 3.0 contains the program on 
disk, but the source is in the DOS 3.0 
Technical Reference Mamml. 

David Gaudine 
Montreal, Canada 

Mr. Gaudine is correct. The IBM PC re¬ 
quires a maximum memory access time 
of two CPU cycles (420 ns) minus elec¬ 
tronic signal propagation time through 
memory access circuitry. Tall Tree Sys¬ 
tems states that memory access time 
must be 250 ns (the PC is supplied with 
200-ns chips), implying a safe 170-ns 
estimate of propagation delay. There is 
no performance advantage to faster 
memoyy, yet insufficient speed will 
cause memory parity errors on the PC. 

Computer manufacturers usually 
design systems with memory access 
speed approximating one CPU cycle 
(210 ns); in addition to propagation 
delay, RAM chips exceed their maximum 
access time in certain situations. Two 
TTL-level clocks, Row-Address Strobe 
(RAS), and Column-Address Strobe (CAS) 
form a 64KB memory address by latch¬ 
ing separate eight-bit values. The num¬ 
ber and design of chips used in memory 
circuitry can result in a delay of 35 ns 
to well over 100 ns between activation 
of RAS and CAS. If250-ns RAM chips 
are used, a latency between RAS and 
CAS in excess of 100 ns results in mem¬ 
ory access time in excess of250 ns. 

Faster chips are still the recom¬ 
mended purchase. The JRAM user's 
manual states faster memory is less 


prone to failure when first used, yet Tall 
Tree believes the expense of faster chips 
is not justified b}> the difference in fail¬ 
ure rate. However, 150-ns memory 
chips are now much less expensive than 
200- or 250-ns chips; single qimntity 
prices from electronics distributors fall 
in the $1.45 to $1.70 range. Faster 
chips may be med for memory expan¬ 
sion in future, faster computers. 

—Don Await 

The source listing for the installable 
virtual disk driver to which Ed Nisley 
referred is printed on pages 14-27 to 
14-34 in the DOS 2.0 manual and on 
pages 3-27 to 3-34 in the DOS 2.1 
Technical Reference Manual. A different 
virtual device driver, which can be cias- 
tomized through parameters specified in 
the CONFIG.SYS command line, is 
supplied with DOS 3.0. This driver, 
VDISKSYS is included on the DOS 3.0 
disk, and the source listing, VDISK.LST, 
is on the DOS 3.0 supplemental disk. 

-JA 

A REQUEST FOR READABLE CODE 

I am now in the process of typing in 
the btsys program, as printed in the 
March 1985 issue oiPC Tech Journal 
(“Tree Structures,” Atindra Chaturvedi, 
p. 131). I was impressed with the clarity 
of the writing style in the article, but I 
have some reservations about the pro¬ 
gram code as printed in the magazine. 

I had some problems reading Mr. 
Charturvedi’s source code. They were 
mainly caused by problems with the in¬ 
dentation of the code, but were aggra¬ 
vated by some of the variable names 
Mr. Chaturvedi used. As an experienced, 
professional programmer, I look to the 
indentation of a program for clues as to 
how the program is organized. It helps 
me keep my place while reading and 
imposes a structure on the program 
that is essential to understanding. 

One of the most virulent argu¬ 
ments in the computer industry (second 
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The Best Source 
Debu^er for C 


Interactive testing: enter any C 
expression, statement, or function call, 
and it is immediately executed and the 
result displayed. Direct execution 
allows &st and thorough testing, 
makes learning C a snap. 

Run-time checking: execution stops 
upon exception, and source code ^s- 
played. Exceptions include array refer¬ 
ence bounds, stack overflow arithmetic 
or floating point error, etc. Pointers are 
checked for null or out of range values. 

Breakpoints: any number of break¬ 
points can be set anywhere in your 
program; breakpoints are set with screen 
editor, not by line numbers. Breakpoints 
may be con^tional. Single-step by 
statement. Interrupt execution from 
keyboard. Breakpoint, exception, or 
interruption is always shown with source 
code Examine and modify data, look 
at stack history. Even change your pro¬ 
gram and then resume execution! 

Lint-like Compile-time checking: 
argument nunier and sizes are checked 
for consistency. Never mismatch source 
and object code 

The best feature of all: the fastest C 
interpreter is right there when you’re 
debugging. Make changes in seconds 
with the integrated screen editor. Test 
the changes immediately, running your 
program at compiled sp^. Save source 
code for your favorite compiler, or make 
stand-alone executable programs. Noth¬ 
ing else is needed. Instant-C is the 
fastest way to get working, fiUly 
debused C programs avi^able 
today. 


“We sincerely feel that Instant-C can have a 
major positive impact bn programmer produc¬ 
tivity.” Computer Language, Feb. 85, pp. 82-83. 


Instant-C is only *495. Money back 
for any reason in first 31 days. 

Rational 

Systems, Inc. 

(617)653-6194 
P.O. Box 480 
Natick, MA 07160 


only to which editor to use) is how 
program code should be indented. 

Every programmer has a different style. 
For example, some programmers think 
curly braces should appear on the same 
line as the while statement that starts a 
loop. Some think the curly brace 
should be indented to match the code 
of the while loop, and some think it 
should not be indented. Very few pro¬ 
grammers agree on exactly how a pro¬ 
gram should be indented, but all agree 
that the indentation scheme should be 
consistent throughout. 

In the btsys listing I was unable to 
discern a consistent indentation scheme. 
Often the code for a loop would not be 
indented at all, indentation levels 
changed from page to page, and lines 
often started at random levels of inden¬ 
tation. My guess is this was not caused 
by the author, but instead happened 
while the article was being typeset. 

Since all programs you publish are 
written for, and run on, IBM PCs (or 
compatibles) you should be able to ask 
writers to provide machine readable 
copies of their source code. Given this, 
you should be able to impose a consist¬ 
ent (across articles) scheme for indenta¬ 
tion. (Several C beautifiers, or programs 
that massage source code into beautiful 
form, are available.) This would radical¬ 
ly improve readability of programs. An¬ 
other suggestion would be to publish a 
set of code standards that all contribu¬ 
tors would be required to adhere to. In 
my group, we adhere rather rigidly to a 
fairly strict standard. This is done by 
mutual consent, rather than by fiat from 
a manager. 

On another issue, Mr. Chaturvedi 
often uses the variable i to store the re¬ 
turn value from functions that return an 
error code. He then uses this value to 
set an error code. I would prefer to see 
a more mnemonic variable name cho¬ 
sen—for example, errcode or retual. 

Now that we are no longer restricted to 
single character variable names by 
primitive compilers, we should write 
programs that are easier to read, rather 
than easier to type. 

I have the same problem with Mr. 
Chaturvedi’s use of the variables ipl, 
ip2, ip3, cpl, cp2, and cp3> These 
names do not describe what values are 
stored in them, beyond the basic syntac¬ 
tic information that they contain point¬ 
ers to integers or charaaers. Their pres¬ 
ence as global variables also makes de¬ 
bugging more difficult. 

While it is not incredibly important 
that variables used very locally, as in the 
error code case above, or as a loop 


counter or some other local use have 
mnemonic names, it is important that 
global variables have meaningful names. 
Since these variables do not carry val¬ 
ues from one function to another, I 
question the need to have them de¬ 
clared globally, rather than locally in 
the functions in which they are used. 

In summary, I appreciate the 
amount of work that goes in to prepar¬ 
ing a program for publication, and I 
plan to use Mr. Chaturvedi s program in 
some of my own programs, but I would 
hope that more attention will be paid to 
the typeset appearance of the source 
code of programs in the future. 

Ross Hunter 
Seattle, WA 

Mr. Hunter's comments are legitimate. 
Using consistent indentation, meaning¬ 
ful variable names, and local variables 
not only makes a program more read¬ 
able but easier to maintain and debug. 
Unfortunately, space constraints force 
us to compromise our strong beliefs in 
creating beautiful programs. Sometimes 
we need to delete white space to shorten 
the length of a program, and we must 
trade off consistent indentation in or¬ 
der to compress each listing line into 
the maximum ividth of 65 characters. 

-JA 

ANOTHER CRC ROUTINE 

W. David Schwaderer’s article on “CRC 
Calculation” (April 1985, p. 118) at¬ 
tracted my attention because I have also 
faced this problem. The IBM Synchro¬ 
nous Communications Adapter uses the 
Intel 8251 USART, w^iich has no CRC 
calculation hardware. My CRC routine is 
written in 8088 assembly language, but 
the algorithm could be adapted. The ad¬ 
vantage of my algorithm is that no table 
of intermediate values is required. 

In searching for a per-byte CRC cal¬ 
culation algorithm I drew a table (at 
right) similar to that in figure 10 of the 
article. This table has been reduced by 
removing duplicate values (the exclu¬ 
sive OR of any number and itself is 0). 

It is useful to put a couple of the dupli¬ 
cates back into the table. Doing this and 
slightly rearranging the order of the val¬ 
ues produces, the accompanying table. 
Note that the 15th column from the 
right has two C8s and two D8s. Note 
also that columns 1, 15, and 16 contain 
all the bits of the data byte and all the 
bits of the low-order CRC byte. What re¬ 
sults if you exclusive OR all of the bits 
of a byte. It’s parity. 

Aha! Our calculation now becomes 
simple. Let CH be the high byte of the 


CIRCLE NO. 181 ON READER SERVICE CARD 

16 


PC TECH JOURNAL 

















0 0 0 0 0 0 0 0 C16 C15 CU C13 C12 C11 CIO C9 

08 07 06 05 04 03 02 01 

C8 C7 C6 C5 C4 C3 C2 Cl 

08 07 06 05 04 03 02 01 

C8 C7 C6 C5 C4 C3 C2 Cl 


D1 

01 

01 

D2 

02 

02 

D3 

03 

03 

D4 

04 

04 

D5 

05 

05 

D6 

06 

06 

D7 

07 

07 

08 

08 

08 

Cl 

Cl 

Cl 

C2 

C2 

C2 

C3 

C3 

C3 

C4 

C4 

C4 

C5 

C5 

C5 

C6 

C6 

C6 

C7 

C7 

C7 

C8 

C8 

C8 


This table has been reduced by removing duplicate 
values. The fifteenth column from the right has two D8s 
and two C8s. 



;start of listing 
.•ROUTINE: CRC-16 

/This asseflibly language routine calculates 
/the CRC-16 a byte at a time. At entry, 
/the current CRC-16 accumulation should 
/be in BX register and the new byte in the 
/AL register. Upon exit, the new CRC-16 
/accumulation is left in the BX register. 
/CL is destroyed. 

/Written by: George Dinwiddie 


/date: 

10 July 1984 


crc16proc 

proc near 


crcl6: xor 

ax,bx 

/AL contains (X7-0 xor Y7-0) 

xor 

ah, ah 

/clear AH 

mov 

cl,8 


shr 

bx,cl 

/BL contains (X15-8), clear BH 

or 

ax, ax 

/set parity flag 

ipe 

crc16x 

/if (X7-0 xor Y7-0) has odd parity 

xor 

bx,0c001h 

/then adjust crc bits 15, 14, and 0 

crc16x: mov 

cl,6 


rol 

ax,cl 


xor 

bx,ax 


rol 

ax,1 


xor 

bx,ax 

/bx has new crc-16 accumulation 

ret 



crc16proc 

endp 



/end of listing 


ALL 

THEIDOUi 
REQUIRED HI 
RUILDA 
PC NETWORK 



If you can use a screwdriver and answer 
some simple, menu-driven prompts, you can 
build a high performance MS-DOS™ network. 

Using an AT or XT as a system file server 
and PCs or PCjrs™as intelligent terminals, you 
can build PC-DOS™ compatible networks that 
work for as little as $600 per node. 
linW9 ^ efficient network structure 
nun fusing the best of TurboDOSr the only 
true multi-user operating system available for 
micros today, and ARCnet™ the most popular 
local area network solution for minis and main 
frames. Combined with easy to install expansion 
products designed with speed in mind, Inter¬ 
continental’s PC networking solution delivers. 

PC networking made simple. Not to mention 
workable and cost-effective. 

Call Intercontinental today, and put our years 
of networking experience to work for you. 


\lntercontinental 
'Micro Systems 


<i0]5 LeovertonCt., Anaheim,Co92807, (714) 630-0964,TELEX: 821375SUPPORT UD 

ARCnet is a Trademark of Datapoint. MS-DOS is a Trademark of Microsoft 
PC-DOS & PCjr are Trademarks of International Business Machines. 

TurboDOS is a trademark of Software 2000. 
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LETTERS 


CRC accumulation (C-16-C9) and CL be 
the low byte (C8-C1) and D be the data 
byte. We exclusive OR CH and (CL+64) 
and (D*64) and (CL*128) and (D*128). 
Save this result. Then, if the parity of CL 
exclusive ORed with D is odd, we ex¬ 
clusive OR the above result with COOIH. 

The listing (at right) shows this in 
assembly code. Note that the comments 
refer to XI5-0 instead of C16-1 and Y7-0 
instead of D8-1. To calculate the CRC 
during transmission: (1) clear the CRC 
word (the BX register), (2) calculate the 


CRC word for each data byte (the AL 
register), and (3) transmit the CRC 
word low byte first. 

On the receiving end, (1) clear the 
CRC word (the BX register), (2) calcu¬ 
late the CRC word for each data byte 
and the received CRC bytes, and (3) 
compare the calculated CRC with 0. 

On an unrelated subject, please in¬ 
stall a BBS to allow downloading list¬ 
ings and uploading letters and com¬ 
ments. Many magazines have done so. 
They may be hard to reach sometimes 


Advanced 

Screen Management 
made easy 

Now a professional software tool from 
Creative Solutions. 

WINDOWS FOR C” 

More than a window display system, 

WINDOWS FOR C is a video tool kit for all 
screen management tasks. 

■ Pop-up menus and help files 

■ Unlimited files and windows 

■ Instant screen changes 

■ Complete color control 

■ Horizontal and vertical scrolling 

■ Wordwrap 

■ Highlighting 

■ Auto memory management 

■ Plus a library of over 50 
building block subroutines 

Designed for portability. 

Easy to learn, easy to use. 

Once you’ve tried WINDOWS FOR C, 
you’ll wonder how you ever managed without it. 

Full support for IBM PC/XT/AT and compatibles, plus interfaces for non-IBM computers; 
Uttice C, C1-C86, Mark Wm. C, Aztec C, Microsoft C, DeSmet C (PC/MSDOS), 


NEWVcr. 3.1 

Enhanced portability. 

Topview compatible. 

WINDOWS FOR C $195 

(specify compiler & version) ' 

Demo disk and manual $ 30 
(applies toward purchase) 

Full source available. 

No royalties. 



Creative Solutions 

21 Elm Ave., Box T7, 
Richford,VT 05476 

802 - 848-7738 

Master Card & Visa Accepted 
Shipping $2.50 
VT residents add 4% tax. 
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because of the volume of use, but it’s 
better than rekeying everything. The 
fact that they are so hard to reach is an 
indication of their popularity. 

George Dinwiddie 
Columbia, MD 

Your assembly language CRC calcula¬ 
tor, while crisp and elegant, carries 
considerable overhead in bit manipula¬ 
tion. While acceptably fast when imple¬ 
mented in assembly language, the algo¬ 
rithm would become intolerably slow if 
implemented in a high-level language. 
The pwpose of the 512-byte interme¬ 
diate value table is to avoid calculation 
and bit rnanipulation as much as possi¬ 
ble. Five-hundred-twelve by^tes is a small 
penalty to pay to be able to implement 
CRC in a high-level language. 

As for a BBS, ours is in the works, 
and with luck it will be available for 
use by> the time you read this. 

—WF 

SEARCHING FOR SHORTCUTS 

In the article, “Searching with Soundex” 
(Thomas W. Madron, April 1985, p. 

163), the author presents a needlessly 
complex BASIC function for ensuring 
that a character is in the uppercase, and 
he uses four column inches discussing 
it. He correctly observes that ASCII 
codes for the uppercase characters are 
32 lower that those for the lowercase 
characters. What he apparently did not 
realize is that this means that the 32 bit 
is “on” in the lowercase characters and 
“off” in the uppercase. Thus, there is a 
simple way of ensuring uppercase—^just 
turn off the 32 bit: 

A$ = CHR«(ASC(A$) and 223) 

Since 223 is 255 - 32, ANDing the 
ASCII value of a character with 223 has 
the effect of preserving all bits except 
the 32 bit, which it turns off. Isn’t it 
easy at times to see shortcuts in other 
people’s programming. 

Although this article and program 
seem a little trivial for PC Tech Journal, 
it’s nice to see a language other than 
Assembly language in your pages. 

Fred A. Kanel 
Strongsville, OH 

The focus of Mr. KaneTs letter is in the 
following function: 

250 DEF FNULS(CS) = CHRS(ASC(CS)-1- 
32*(95(ASC(CS))) 

An alternative method would be simply 
to reset bit 5 (numbering from right to 
left beginning with 0) using a bit reset¬ 
ting function such as the following. 
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where A$ cofitains the target lette)% and 
N$ is the bit to be reset (5): 

10 DEF FNRBKA$,N%) = CHRS(ASC(A$) 
AND NOT 2^N%) 

Or, like the other approaches, Mr. 

KaneVs can be turned into a function: 

10 DEF FNUCS(A$) = CHRS(ASC(A$) AND 
223) 

And, with a little thought, we could 
come up with other ways to handle 
lowe)^- to uppercase conveision. 

Fbtally, the point of the anicle was 
not the minor issue of lower- to upper¬ 
case conversions, but to explain the 
Soundex algorithm atid its actual and 
potential uses—a nontrivial objective. 
The art of programming is, to a large 
extent, less a matter of sciettce than one 
of style and taste. 

—Thomas Madron 

2400 COMPLAINTS 

I just read your review of the Courier 
2400 (Product of the Month, May 1985, 
p. 25) in which you state, . . only 
U.S. Robotics is actually delivering such 
a product.” I hnd this somewhat sur¬ 
prising since I have been using a Con¬ 
cord 2400-baud asynchronous modem 
for more than a year now. I wonder 
about the other “announced but not de¬ 
livered” modems. Did you call all 10 
manufacturers (in your article you say 
at least 10 manufacturers have an¬ 
nounced 2400 baud modems)? Can you 
even list which 10 manufacturers have 
announced? Or did you merely pull the 
number 10 out of a hat? 

Also, I think Tymnet supports the 
2400-baud modems. Does this mean 
that information services accessible 
through Tymnet can use them? Did 
your author research this? 

This is far from the first error I 
have found in your magazine. I think 
we have a right to expect better quality 
from a magazine that, by title claims to 
be both technical and a journal. 

Bariy Margolius 
New York, NY 

Certamly many inode^ns have been on 
the market for some time that opej^ate 
at speeds greater than 1200 baud (up 
to 9600, in fact). But most of these 
products are considei^ed outside the 
desktop market by virtue of high price 
or lack of Hayes compatibility. The Con¬ 
cord fails the second test. And, yes, we 
had 10 firm “yes” answers (no hat was 
used) to our queties about delivery^; 
only three showed up, and only one, 
the USR Cowier, was Hayes-compatible. 


The availability of2400-baud set'- 
vice from a coynmunications supplier 
(such as Tymnet or Telenet) does not 
imply that the information service (such 
as The Source or CompuServe) can sup¬ 
port such speed. We did not check all 
the services, but the ones we use most 
frequently (The Source, Dow Jones, 
MCIMail, OAG) do not yet support 
2400-baud service. 

Since we chose the Courier 2400 as 
Product of the Month, other modems 
have been delivered. Our selection of 


U.S. Robotics stands, if for no other rea- 
son than its aggressive price. 

—WF 

ERRATA 

Photographer John Lei should be cred¬ 
ited for his work in “Graphic Enhance¬ 
ment” (April 1985, p. 58). In the May 
1985 issue, credit should be given to 
George Kelvin for his illustration in 
“Bubble Boards” (p. 123). Also in the 
May issue, illustrator Tom Curry’s name 
was misspelled (p. 199). 1">|—1 



C Productivity Series — 

The Professional's Edge 

Blaise Computing has a 
range of programming aids for 
the most popular C compilers in 
the IBM environment that no 
serious system developer should 
be without. These packages help 
you to easily access advanced 
capabilities of the hardware and 
operating system, and to finish 
your projects with a substantial 
saving of time and effort. With 
software development costs and 
pressures as great as they are, 
can you afford not to take advan¬ 
tage of the finest tools available? 

♦ C TOOLS'" puts advanced 
string handling functions at 
your disposal and provides a 
high-level interface to all 
BIOS functions from your C 
program. Complete screen 
handling, graphics primi¬ 
tives, and a substantial group 
of useful, general-purpose 
functions are also featured. $125 

♦ C TOOLS 2'" lets your pro¬ 
gram perform all the ad¬ 
vanced DOS 2.0 services. 

Program chaining, software 
interrupt handling, and dy¬ 
namic memory allocation are 
all done “right.” Buffer and 
file handling functions are 
provided, as well as a gen¬ 
eral DOS gate. $100 


♦ C VIEW MANAGER "is 
our display screen manage¬ 
ment system that makes 
screen development and doc¬ 
umentation much faster. It 
comes with a complete 
library of C functions which 
use the screens you have de¬ 
veloped to recall and display 
information, capture and 
validate field data entry, and 
provide context-relevant 
help files. $275 

♦ ASYNCH MANAGER " is a 
library of interrupt-driven 
routines providing a general 
interface to both COM ports 
for your asynchronous com¬ 
munications applications. 
Introductory price of $175 
includes all source. 

All of these products may be 
used by developers with no 
royalty payments to Blaise Com¬ 
puting. Source code either 
comes with the package, or is 
available. We support Lattice, 
Computer Innovations, and 
Microsoft C compilers. To expe¬ 
dite your order or to obtain fur¬ 
ther information, call or write us 
directly. 


Blaise Computing s Programmer 
Productivity series is also available in 
versions for the Pascal language. 


BLAISE COMPUTING INC. 

2034 Blake Street Berkeley, CA 94704 
(415) 540-5441 
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B Not long ago, PC Magazine called MDBS III “The most complete and flexible data base 
management system available for microcomputers." That’s a powerful statement. But then, 
MDBS III is an amazingly powerful software package. So powerful, in fact, that it lets you build 
mainframe-quality application systems on your micro or mini. MDBS III is not for beginners. It’s for appli¬ 
cation developers with large data bases or complex data interrelationships who want to define data base 
structures in the most natural way—without resorting to redundancy or artificial constructs. It’s for profes¬ 
sionals who can appreciate its extensive data security and integrity features, transaction logging, ad hoc 
query and report writing capability and its ability to serve multiple simultaneous users. And if you want the 
power and the glory that only the world’s most advanced data management system can provide, MDBS III 
is for you. For information on MDBS III and our professional consulting services, write or call Micro Data 
Base Systems, Inc., MDBS/Application Development Products, 85 West Algonquin Road, Suite 400, 
Arlington Heights, IL 60005. (800) 323-3629, or (312) 981 -9200. MDBS ffl. ABSOLUTE POWER. 


WE’LL GIVE 'iiOU 
THE POWER. 

YOU 

"lAKE 'raE GLORY. 


MDBS 111 ts a traflc'tuark ol Micro Dala Base Sysloms. Inc 
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Buy Mouse 
Paint Free* 


y 


Now when you buy the Microsoft* Mouse, you get a 
dazzling new color paint program, PC Paintbrush" free. 

PC Paintbrush supports a host of graphics cards (in¬ 
cluding the new IBM’ EGA and Hercules" Graphics Card) 
and over 30 printers and plotters. 

Microsoft Mouse is the 

high performance 

mouse for the IBM 

Personal Computers. 

It puts the power to 

run Microsoft Multiplan* 

l_otus* 1-2-31 Microsoft Word and other popular programs 

in the palm of your hand. It’s available MICROSOFT, 
in serial and bus versions. TheHighPerfomancesoftware- 

So why monkey around with any other mouse. Call 
(800) 426-9400 for your nearest Microsoft dealer. 

In Washington State, Alaska, 

Hawaii and Canada, call 
(206) 828-8088. 



Microsoft and Multiplan are registered trademarks and The High Performance 
Software is a trademark of Microsoft Corporation. Lotus and 1'2'3 are 
registered trademarks of Lotus Development Corporation. IBM is a registered 
trademark of International Business Machines Corporation. Hercules is a 
.trademark of Hercules Computer Technology. PC Paintbrush is a trademark 
of ZSoft Corporation. 





3 Simple ways to throw 
your office into a "wait state.” 




SffiKCH VOVR PAViCOlNl 



1 simple way to get things movingi 


At first, the processing speed of your IBM PC or 
PC/XT seemed nothing short of miraculous. But 
lately, asking it to do a large spreadsheet 
seems like asking a first-grader for a book 
report on War and Peace. You just can’t 
afford to wait that long. But neither can 
you afford to buy a new PC/AT 
So, what to do? 

The answer comes from 
Kamerman Labs: Superflight. 

This remarkable PC acceleration 
board makes your PC perform like an AT Just 
load your software-and stand back. Now watch 
your programs run an incredible 2 V 2 to 3V2 times 
faster. And let your productivity soar. 

Superflight puts a 9.54 MHz Intel 8086 chip and up 
to 640K of 16-bit high-speed RAM into your PC. 

Unlike the AT or other acceleration boards that use an 
80186/286 chip. Superflight guarantees compatibility 
with your software library. 



IBM PC, 


There’s still more. 

You can expand Super¬ 
flight to include a high¬ 
speed 8087 or a battery- 
powered clock/calendai; 
serial port and parallel printer 
port. 

So don’t let your PC stunt 
yourcompany’s growth. Get 
Superflight from Kamerman 
Labs, and bring it up to speed. 
And while you’re at it, ask about 
our fixed and removable hard disks, 
streaming tape backup, and 
integrated mass storage systems for the 
XT AT and compatibles. 


For more information, call toll-free 1-800-522-2237. 
Ask for Dept. 357. In Oregon and Alaska call 
503-626-6877. Ask for Dept. 357. Dealer and OEM 
inquiries welcome. 



Kamerman 

Labs 


IBM PC, IBM XT, and IBM AT are trademarks of International Business Machines. 
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8054 S.W. Nimbus Ave., Beaverton, OR 97005 

Telex 501 886 






















































PRODUCT OF THE MONTH 


JEFF DUNTEMANN 



MetaWINDOW 

This grcphics library offers a soMion to 
the problem of adapting to different hardware. 


S tandards, like the soft hollows caused 
by years of traffic on stone steps, can¬ 
not be made suddenly: they develop 
over time as many feet walk the same 
path. If that path is not wide enough for 
all traffic, however, other paths appear 
and no single path is the path to use. 

So it is with IBM PC graphics. 

While many graphics boards have come 
onto the scene, no single board is both 
good enough and widely used enough 
to be considered a standard. This has 
put a special strain on graphics soft¬ 
ware, but Metagraphics’ MetawiNDOW 
seems to have found an answer. 

Because the PC is not fast enough 
to support the overhead of a graphics 
VDI (virtual device interface), good 
graphics applications must write directly 
to the video buffer—and each graphics 
board has its own way of mapping the 
video buffer. The burden has always 
fallen upon the sellers of graphics tools 
to support new graphics boards as they 
have appeared. This process ensures 
that only best-selling boards will be 
supported, and then only after a board 
has been on the market a long time. 

Someone had a better idea: a 
graphics library that can be installed for 
arbitrary graphics hardware without 
reassembling the source. For that better 
idea, PC Tech Journal congratulates 
Metagraphics’ MetawiNDOW graphics 
library as its July Product of the Month. 

MetawiNDOW is a general-purpose 
graphics utility library that includes pre¬ 
written support for most major graphics 
cards, including the IBM CGA and EGA, 
AST MonoGraphPlus, Tecmar Graphics 
Master, Hercules, CCS Supervision, and 
STB GraphicsPlus II. It can be called 
from IBM/Microsoft Pascal and C, IBM 
FORTRAN, IBM Compiled BASIC, IBM/ 
Microsoft Macroassembler, CI-C86, Lat¬ 
tice C, and Turbo Pascal. Supported 
mice include the Microsoft Mouse and 
Mouse Systems PC Mouse. 

MetawiNDOW provides viewports 
and pop-up windows with clipping and 


coordinate transformation; other rou¬ 
tines draw points, lines, rectangles, rec¬ 
tangles with rounded corners, polygons, 
arcs and wedges, and generalized el¬ 
lipses, including circles. BITBLT or “ras- 
terop” functions (corresponding to GET 
and PUT in BASICA) are also supported, 
including a ZOOMBITS function for 
scaling bitmaps up or down. 

Other functions include the ability 
to determine from within the program 
the kind of graphics hardware that is in- 


PRODUCT NAME 

MetawiNDOW 

COMPANY 

Metagraphics Software Corporation 

ADDRESS 

444 Castro Street, Suite 400 
Mountain View, CA 94041 

TELEPHONE 

415/964-1334 

408/338-2992 (bulletin board) 

PRICE 

$150.00 (linkable library version) 
$49.50 (Turbo Pascal version) 


stalled in the system, interrupt-driven 
mouse cursor tracking, and the ability 
to determine whether a given point is 
part of a line, arc, ellipse, or polygon. 

Most of these features can be had 
in other graphics libraries. Unique to 
MetawiNDOW, however, is a program- 
accessible structure that defines the 
size, shape, and location of the graphics 
buffer memory map. This structure in¬ 
cludes an array of pointers to the first 
byte of every displayed scanline on the 
video raster, so applications code does 
not have to deal with interleaving and 
other bitmap peculiarities at all. A sin¬ 
gle compiled graphics application can 
be installed for nearly any bitmapped 
graphics board by loading this structure 


from a disk file, making hardware-spe¬ 
cific overlays or multiple copies of the 
program unnecessary. 

To test this feature, MetawiNDOW 
was installed on the MDS Genius VHR 
401 bitmapped display (738 by 1004), 
which the personnel at Metagraphics 
had never seen; it worked beautifully. 
No other graphics library known to PC 
Tech Journal can be installed without 
recompiling or assembling source code 
on any graphics system that is unknown 
to its vendors. 

It gets better. MetawiNDOW for Tur¬ 
bo Pascal is $49.95. This out-Borlands 
Borland’s own Turbo Graphics Toolbox, 
which costs $54.95 and supports only 
the IBM CGA, Zenith ZlOO, and Her¬ 
cules graphics boards. (The regular 
linkable library version costs $150.00.) 

Some minor limitations may inhibit 
MetawiNDOw’s installability: A bitmap 
may devote no more than eight bits to a 
pixel. In addition, multiplane bitmaps 
and “smart” graphics systems, such as 
IBM’s Professional Graphics Controller, 
cannot be installed. 

Informal timings of various Meta¬ 
wiNDOW routines show that it is at least 
as fast as Halo and considerably faster 
than the Turbo Graphics Toolbox. Meta- 
wiNDOw’s documentation is typeset, il¬ 
lustrated, and easy to follow. 

The Turbo Pascal version of Meta¬ 
wiNDOW is an exit-remain resident DOS 
extension. Metagraphics allows program 
developers to distribute the DOS exten¬ 
sion with their graphics products with¬ 
out license fees as long as the Meta¬ 
graphics copyright notice appears on 
the diskette. (Distributing products gen¬ 
erated with the linked library version 
does require licensing.) 

MetawiNDOW solves many problems 
that bedevil graphics software develop¬ 
ers: nonstandard hardware, high library 
cost, poor documentation, license fees, 
and confining license agreements. For 
proprietary graphics, this product may 
be the only choice. Imi—I 
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TABLE 1: IBM Pricing 


NEW IBM PC/XT VERSIONS 

PRICE 


PC/XT 256KB/360KB diskette drive 

$2,270 


PC/XT 256KB/2-360KB diskette drives 

2,570 


IBM SYSTEM UNITS (with keyboard) 

NEW PRICE 

FORMER PRICE 

PC 64KB 

$1,390 

11,265 

PC 64KB/2-360KB diskette drives 

2,115 

2,240 

PC 256KB/2-360KB diskette drives 

2,295 

2,420 

PC/XT 128KB/360KB diskette drive, 10MB 



fixed-disk drive, Asynchronous 



Communications Adapter 

3,775 

4,275 

PC/XT 256KB/360KB diskette drive, 10MB 



fixed-disk drive. Asynchronous 



Communications Adapter 

3,895 

4,395 

Portable PC 256KB/2-360KB diskette drives 

2,895 

3,020 

IBM HARDWARE OPTIONS 



10MB fixed-disk drive 

1,195 

1,395 

Fixed-disk adapter 

495 

590 

PC expansion unit 

2,585 

2,880 

PC/XT expansion unit 

2,090 

2,290 

REUTED IBM PC PRODUCTS' 



3270-PC model 002 

3,745 

3,785 

3270-PC model 004 

4,485 

4,650 

3270-PC model 006 

5,710 

6,210 

3270-PC model 024 

5,825 

5,990 

3270-PC model 026 

7,050 

7,550 

3270-PC G/GX model 012 

4,090 

4,130 

3270-PC G/GX model 014 

4,590 

4,755 

3270-PC G/GX model 016 

6,080 

6,580 

PC7XT-370 

7,895 

8,395 

'Available through IBM’s National Accounts and National 

Marketing divisions. 



Several price reductions on other products were announced with the new PC/XTs. 


HARDWARE 

IBM Corporation has introduced two 
new versions of the PC/XT and has 
announced price changes on selected 
PCs and options (table at right). One 
new XT comes with 256KB of user 
memory and a single 360KB diskette 
drive; this configuration may be up¬ 
graded by adding a second 360KB dis¬ 
kette drive or a 10MB fixed-disk drive. 
The other new XT comes with 256KB of 
user memory and two 360KB diskette 
drives; a 10MB fixed-disk drive may be 
substituted for the second diskette 
drive. Both new versions use the XT pla¬ 
nar board, which includes the 16-bit In¬ 
tel 8088 microprocessor, the XT power 
supply, and eight expansion slots. 

IBM Corporation, Entry’ Systetjjs Divi¬ 
sion, P. O. Box 1328, Boca Raton, FL 
33432 (Contact the local IBM dealer.) 

CIRCLE 306 ON READER SERVICE CARD 

IBM Corporation also has announced 
the new Model Oil of its 5531 Indus¬ 
trial Computer, and the 7534 Indus¬ 
trial Graphics Display. Both offer 
extended operation in the areas of tem¬ 
perature, humidity, vibration and shock, 
power-line transients, and particulate 
filtering. Model 011 can be fully config¬ 
ured to match the capabilities of the 
existing 5531. The new system offers a 
cooling fan for the power supply and 
the system unit components, an indus¬ 
trialized keyboard, industrially hardened 
covers, and a cover door over the dis¬ 
kette area. Model 011, $3,810. 

The new 7534 Industrial Graphics 
Adapter, when combined with the IBM 
Enhanced Graphics Adapter, provides 
640-by-350 picture element definition 
and can use 16 colors at a time from a 
palette of 64. The display has a protec¬ 
tive clear screen cover and includes a 
dual-frequency design that permits 22 
kHz for enhanced operations 15.75 kHz 
for compatibility modes. $1,175. 


IBM Corporation, Manufacturing 
Systeins Products, P.O. Box 1328, 

Boca Raton, FL 33432 

CIRCLE 307 ON READER SERVICE CARD 

In addition, a new model of the IBM 
System 9000—the 9003 industrial 
computer, designed to handle a wide 
variety of manufacturing and process 
control tasks, has been announced by 
IBM. The IBM 9003 can operate on a 


plant floor or in other industrial envi¬ 
ronments as a stand-alone computer or 
as part of an IBM host computer net¬ 
work via optional Systems Network 
Architecture features. The unit is in a 
sealed cabinet to protect against con¬ 
taminants such as oil mist, dust, other 
particulates, and water. The 9003 has a 
68000 microprocessor that can support 
up to 5MB of memory and up to 40MB 
of on-line disk storage. $21,130. 
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IBM Corporation, ^formation Systems 
Group, 900 King Street, Rye Brook, NY 
10573; 9141934-4488 
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Two new video boards for the PC, PC/ 
XT, PC/AT, and compatibles have been 
introduced by STB Systems, Inc. The 
Chauffeur, built for IBM monochrome 
monitors, displays color/graphics soft¬ 
ware in a full-screen format, without any 
software modifications. Colors are con¬ 
verted to a 16-level gray scale, super res 
400 maintains standard IBM compatible 
color graphics capabilities while provid¬ 
ing the added benefit of high-resolution, 
monochrome-quality text display. Both 
are packaged with PC Accelerator soft¬ 
ware. Chauffeur includes a parallel port 
and an optional clock/calendar. 
Chauffeur, $395; super res 400, $595. 

STB Systems, Inc., 601 N Glenville, 

Suite 125, Richardson, TX 75081; 
214/234-8750 
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Available from Chase Technologies, 
Inc. is the CTI-130, a 130MB, five-and- 
one-fourth-inch high performance disk 
drive. Made for the PC/AT environment, 
CTl-130 is compatible with most IjVNs. It 
features a 17-millisecond average access 
time and a data transfer rate of 1.21MB/ 
second. On-board diagnostics allow it to 
monitor reads, seeks, and rotational 
speed. The CTI-130 is being shipped as 
a kit for the AT or stand-alone. All CTI 
drives are available with optional file- 
oriented streaming tape or nine-track 
tape backup, uninterruptible power sup¬ 
ply and CTI-PS (power sequencer) with 
key switch control, surge suppressor, 
and computerized power on/off se¬ 
quencing. CTI-130 AT kit, $6,995; CTI- 
130 stand-alone drive, $7,595; call the 
company for information on options. 
Chase Technologies, Inc., 375 Sylvan 
Avenue, Englewood Cliffs, NJ 07632; 
201/894-5544 
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The GRIZZLY 64-512KB RAM Board 

has been announced by Helix Tech¬ 
nology. New for the PC/XT and com¬ 
patibles, GRizzi.Y operates with reduced 
components and on two different fre¬ 
quencies, 4.77 or 7.16 mHz; it adjusts 
automatically, grizzly comes fully sock¬ 
eted; no additional socketing is needed. 
$120; each additional 64KB, $30. 

Helix Technology, Inc., 8123-25 
Remmet Avenue, Canoga Park, CA 
91304; 818/710-0300 
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GRIZZI.Y by Helix Teclmolofiv 


The ATASi PC/AT SpeedStor Kit pro¬ 
vides more than double the storage of 
the IBM factory hard disk while increas¬ 
ing system throughput by 30 percent. 
The kit includes the following; the 
ATASI 3051 Winchester disk drive, inte¬ 
gration software, mounting hardware, 
data cable, and instruction manual. The 
software’s intelligent partitioner pro¬ 
vides the option for up to four PC-DOS 
partitions; the SpeedStor offers a 
28-millisecond average access time with 
two 21MB partitions. $2,495. 

ATASI Corporation, 2075 Zanker Road, 
San Jose, CA 95131; 408/436-2350 
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Edsun Laboratories has announced 
the availability of the EL286-88 proces¬ 
sor converter chip. The EL286-88 is an 
application-specific VLSI integrated cir¬ 
cuit that converts the signals of an 80286 
processor into the equivalent signals of 
an 8088 processor. By mixing 16-bit 
main memoty^ with access to 8-bit pe¬ 
ripherals, a manufacturer can provide 
fast program execution and a wide vari¬ 


ety of low-cost I/O. The EL286-88 trans¬ 
lates data width, control signals, and 
circuit timing. No software changes are 
required: except for changes in the 
execution speed, the translation is 
undetectable to the software. $61. 

Edsun Ixihoratories, Inc., 7 Sears Road, 
Way land, MA 01778; 617/358-5667 
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FlagstalBf Engineering now offers a 
solution to the problem of moving text 
documents written on diskette between 
incompatible word processing systems. 
WORD CONNECTION is a set of programs 
with the ability to read and write text 
documents from most word processing 
systems using a PC, PC/XT, PC/AT, or 
compatible equipped with Flagstaffs 
DISKETTE CONNECTION eight-inch drive 
systems. Written in assembly language, 
word connection programs transfer 
documents to a DOS file using IBM’s 
Revisable Form Text standards for docu¬ 
ment architecture, word connection, 
$1,100; DISKETTE CONNECTION, $695. 
Flagstaff Engineering, Inc., 

P. O. Box 1970, Flagstaff AZ 86002; 
602/774-5188 
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The Companion 34LQ printer, a 132- 
column, dot-matrix printer that pro¬ 
duces letter-quality printing at speeds of 
up to 60 characters per second, has 
been announced by Xerox Corpora¬ 
tion. In the draft-quality mode, the 
34LQ can operate at speeds of up to 270 
characters per second. The Companion 
34LQ has a dual interface, serial and 
parallel, and operates in both a Diablo 
630 mode with extended-character-set 
capability and an alternate, IBM-com¬ 
patible mode. Designed for use with the 
34LQ, the F24 is a new two-bin 
feeder for dot-matrix printers. 
Companion 34LQ, $1,595; F24, $893. 
Xerox Corporation, Xerox Square 006, 
Rochester, NY 14644; 716/423-5078 
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Universal Data Systems has intro¬ 
duced the 14.4 Trellis, a modem that 
operates at 14,400 bits per second (bps) 
over unconditioned private lines. Avail¬ 
able in both a compact stand-alone 
package and a 58-square-inch card, the 
14.4 Trellis provides for fallback rates of 
12,000 and 9,600 bps. A fully automatic 
adaptive equalizer compensates for any 
line distortions without manual strap¬ 
ping of pre-equalizers. $3,950. 

Universal Data Systems, 5000 Bradford 
Drive, Huntsville, AL 35805-1953; 
205/837-8100 
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14.4 Trellis 

B 14,400 bps, Private Line 

* Trellis Coded Modulation 

* Auto. Adaptive Equalizer 
! 9600 bps Fallback 

■ Small Size 

■ Extensive Diagnostics 

_E 


Universal Data Systems' 14 4 Trellis 


a printer to the computer. APEX MEG- 
1000, $1,895; EXCEL 4500, $1,195; 

EXCEL XT-200, $895; The Edge, $389- 
Everex Systems, Inc., 47777 Warm 
Springs Blvd., Freemont, CA 94539; 
415/498-1111 
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Colorado Memory Systems (CMS) 
has introduced tlie QIC-60, a family of 
QIC-compatible, one-fourth-inch tape 
and combination tape/Winchester sub¬ 
systems for the PC, PC/XT, PC/AT, and 
compatibles. With substantiated fore¬ 
casted demand for such a device, CMS 
has signed an agreement with Tecmar 
under which, according to CMS, the 
QIC-60 line will be marketed under the 
Tecmar label. Tecmar will also distrib¬ 
ute the products through its own dealer 
network, and manufacture under license 
to CMS. Initially, a 60MB tape-only sub¬ 
system, $2,144, and a combination 60MB 
tape and 20MB Winchester drive unit, 
$3,495, will be offered. 

Colorado Memory Systems, Inc., 800 S. 
Taft Avenue, Loveland, CO 80537; 
303/669-8000 



Several new printers have been intro¬ 
duced by Epson America, Inc. The 
FX-80 + is an 80-column, high-perform¬ 
ance, bi-directional dot-matrix printer 
that adds a SelecType feature and the 
ability to accept LetterType (NLQ) 
boards to the features of the FX-80. The 
EX-lOO + offers the same wide range of 
print features as the original FX-lOO 
model with improvements in speed, 
versatility, and ease of use. These two 
printers offer a speed of 160 characters 
per second and a 20 percent improve¬ 
ment in throughput. 

The JX-80 is a high-performance, 
dot-matrix printer that offers printing in 
as many as seven colors at a speed of 
160 characters per second. A single¬ 
color black ribbon can be substituted 
for the color ribbon when desired. 

Users can optionally download special 
fonts from their computer systems into 
theJX-80’s memory. FX-80-I-, $499; 
FX-IOO-F, $699; JX-80, $699. 

Epson America, Inc., Computer Products 
Division, 2780 Lomita Blvd., Torrance, 
CA 90505; 800/421-5426 or 
213/539-9140 (in California) 


Everex Systems, Inc. has introduced 
several products. The APEX MEG-1000 
and the EXCEL 4500 are one-fourth- 
inch streaming tape back-up systems, 
providing respectively 100MB and 45MB 
of back-up capacity. The EXCEL 4500 
plugs right into the PC/AT, PC/XT, or PC. 
Everex’s EXCEL XT-200 cassette back¬ 
up system also plugs right into the unit; 
it can back up 20MB of information. The 
three systems permit backing up infor¬ 
mation with a “mirror image” method 
and file-by-file retrieval for a much fas¬ 
ter process. Another product introduced 
is Tlie Edge color/monochrome graph¬ 
ics adapter. It runs color graphics soft¬ 
ware on the IBM monochrome display, 
operates popular programs in an ex¬ 
tended 132-column display, runs high- 
resolution text and graphics with both 
color and monochrome monitors, pro¬ 
vides a flicker-free display, and connects 
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Tecmar, 625 Cochran Road, Solon, OH 
44139; 216/349-0600 
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ADIC has announced a high-capacity, 
file-addressable tape cartridge back-up 
system for networked PCs: the Data Li¬ 
brary. Cartridges for the Data Library 
have a formatted capacity of 134MB, 32 
tracks, and more than 140,000 addressa¬ 
ble blocks. Capable of storing more 
than 30,000 DOS files. Data Library emu¬ 
lates a hard disk and uses all MS-DOS 
commands. Data integrity is a key fea¬ 
ture; tapes are internally certified and 
verified. Cartridges are interchangeable 
from system to system. $4,495. 

AJ91C, P.O. Box 2996, Redmond, WA 
98013; 800/638-0818 or 206/881-8004 
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A new voice recognition box for the PC 
and compatibles has been announced 
by Interstate Voice Products. The 
CSRB240 offers connected speech re¬ 
cognition capabilities that eliminate the 
need for pauses between utterances, al¬ 
lowing users to input data in a more 
natural speaking style. It permits the 
user to structure a vocabulary of 15 to 
20 words. This vocabulary may be used 
in conjunction with a 240-word vocabu¬ 
lary of discretely uttered words. When 
used in this manner, user-defined key 
vocabularly commands evoke connected 
speech algorithms embodied in the 
firmware. $1,650. 

Interstate Voice Products, 1849 

W. Sequoia Avenue, Orange, CA 92668; 

714/937-9010 
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Th^ saM it couMift be done. 
Boriand Did ItlMw Pascal ^ 


The industry standard 

With more than 250,000 users worldwide Turbo 
Pascal is the industry’s de facto standard. Turbo 
Pascal is praised by more engineers, hobbyists, 
students and professional programmers than any 
other development environment in the history 
microcomputing. And yet. Turbo Pascal is 
simple and fun to use! 


COMPILATION SPEED 


EXECUTION SPEED 


CODE SIZE 


BUILT-IN INTERACTIVE EDITOR 


ONE STEP COMPILE 

(NO LINKING NECESSARY) 


COMPILER SIZE 


TURTLE GRAPHICS 


BCD OPTION 


PRICE 


Portability. 

Turbo Pascal is available today for most com¬ 
puters running PC DOS, MS DOS, CP/M 80 or 
CP/M 86. A XENIX version of Turbo Pascal will 
soon be announced, and before the end of the 
year. Turbo Pascal will be running on most 68000 
based microcomputers. 

An Offer You Can’t Refuse. 

Until June 1st, 1985, you can get Turbo Pascal 3.0 
for only $69.95. Turbo Pascal 3.0, equipped with 
either the BCD or 8087 options, is available for an 
additional $39.95 or Turbo Pascal 3.0 with both options 
for only $124.95. As a matter of fact, if you own a 16- 
Bit computer and are serious about programming, you 
might as well get both options right away and save 
almost $25. 


Update policy. 

/\s always, our first commitment Is to our customers. 

You built Borland and we will always honor your support. 

So, to make your upgrade to the exciting new version of 
Turbo Pascal 3.0 easy, we will accept your original Turbo 
Pascal disk (In a bend-proof container) for a trade-in credit 
of $39.95 and your Turbo87 original disk tor $59.95. This 
trade-in credit may only be applied toward the purchase of 
Turbo Pascal 3.0 and its additional BCD and 8087 options 
(trade-in offer Is only valid directly through Borland and until 
June 1st. 1985T 


TURBO TURBO MS The best just got better: 

3.0 2.0 PASCAL Introducing Turbo Pascal 3.0 

We just added a whole range of exciting new 
features to Turbo Pascal: 


• First, the world’s fastest Pascal compiler just got 
faster. Turbo Pascal 3.0 (16 bit version) compiles 
twice as fast as Turbo Pascal 2.0! No kidding. 

• Then, we totally rewrote the file I/O system, and 
we also now support I/O redirection. 

• For the IBM PC versions, we’ve even added 
“turtle graphics” and full tree directory support. 

• For all 16 Bit versions, we now offer two addi¬ 
tional options: 8087 math coprocessor support 
for intensive calculations and Binary Coded 
Decimals (BCD) for business applications. 

• And much much more. 

The Critics’ Choice. 

Jeff Duntemann, PC Magazine: "Language 
deal of the century ... Turbo Pascal: It 
introduces a new programming envimnment and 
runs like magic.” 

Dave Garland, Popular Computing: “Most 
Pascal compilers barely fit on a disk, but Turbo 
Pascal packs an editor, compiler, linker, and run¬ 
time library into just 39K bytes of random- 
access memory.” 

Jerry Pournelle, BYTE: “What I think the 
computer industry is headed for: well 
documented, standard, plenty of good features, 
and a reasonable price.” 



(•) Benchmark run on an IBM PC using MS Pascal version 3.2 and 
the DOS linker version 2.6. The 179 line program used is the "Gauss- 
Seidel" program out of Alan R. Miller’s book: Pascal programs for 
scientists and engineers (Sybex, page 128) with a 3 dimensional 
non-singular matrix and a relaxation coefficient of 1.0. 




Available ^o^der by 

nearest yoe- 

^lincis^-'pC-OOS 

Use: "cP/N'S® model's: 


natioe' 

Credit 


rdeale^tsj-'card 


Call(?°°^ 5 . 






,„antlP«®®^Quantiiy 
Pleases 

pascalBCD __ 

96 shlPpi''® 




BORIAnO 

INTERNATIONAL 


Softwares Newest Direction 

4585 Scotts Valley Drive 
Scotts Valley, CA 95066 
TELEX 172373 
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Turtxj Pascal is a registered trattemark of Borland International. Inc 
PC Week is a trademark of Ziff-Davis Pub. Co. 































Quadram Corporation has announced 
the availability of three products: Quad- 
sprint, a speed enhancement processor 
board for the PC and compatibles; 
Quadscreen, a bit-mapped, big-screen 
monochrome monitor for CAD/CAM ap¬ 
plications; and Palette Master, a high- 
resolution color graphics adapter. Quad- 
sprint has a 10-mHz 8086 chip with 4KB 
of high-speed memory^ cache; existing 
memory is not affected by its installa¬ 
tion. Quad.screen has a 17-inch screen 
with a 968-by-512 dot resolution and is 
controlled by a flicker-free board. Pal¬ 
ette Master can display 256 colors from 
a palette of 256,000 in a 320-by-200 dot 
image. Quadsprint, $645; Quadscreen, 
$1,995; Palette Master, $695. 

Quadram Corporation, 4355 Interna¬ 
tional Blvd., Norcross, GA 30093; 
4041923-6666 
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SOFTWARE 

Digital Research Inc. has introduced 
its first end-user applications programs 
that take full advantage of the Graphics 
Environment Manager (GEM) operating 
system extension—GEM Desktop and 
GEM Draw. Also announced were two 
new GEM software applications, GEM 
Paint and GEM Write, which will be 
bundled as the GEM Collection with 
GEM Desktop. GEM Desktop and GEM 
Draw bring to the PC and compatibles 
drop-down menus, windows, icons, and 
support for a mouse pointing device. 
GEM Desktop replaces operating system 
commands with a visual, intuitive inter¬ 
face. GEM Draw is a graphics editor that 
produces organizational charts, flow 
charts, company logos, and other picto¬ 
rials. GEM Desktop, $49.95; GEM Draw, 
$149.00 until August 31, 1985, then 
$249.00; GEM Collection, $199.00. 
Digital Research, Inc., Box DRI, 
Monterey, CA 93942; 8001443-4200 
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Rtrieve is a full-featured, menu-driven 
report writer from SoftCraft Inc. that 
allows data to be generated in any user- 
defined format for custom-designed 
reports, form letters, statements, and 
other applications. Rtrieve is a new 
member to the Btrieve family of rela¬ 
tional database management software. 
With Rtrieve, the user first selects the in¬ 
formation that will be displayed in the 
report with Xtrieve’s restriction criteria; 
it then displays a menu of field names 
to be included in the report. The user 
formats the report by positioning the 
fields on the CRT screen. Single-user 
version, $85; LAN version, $175. 

SoftCraft Inc., P. O. Box 9802, #917, 
Austin TX 78766; 5121346-8380 
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Ryan-McFarland Corporation has 

announced that IBM Corporation is mar¬ 
keting the latest version of RMCOBOL 
for the PC/IX operating system, available 
for the PC, PC/XT, PC/XT-370, and POAT. 
IX RMCOBOL makes accessible more 
than 2,000 RMCOBOL-based business 
applications and development/produc¬ 
tivity tools to PC/EX users. RMCOBOL is 
also now available for the PC/AT run¬ 
ning under Microsoft’s XENIX. 

In addition, the company has an¬ 
nounced the availability of RMBASIC, a 
business-oriented BASIC for the PC fam¬ 
ily and compatibles running PC-DOS. 
RMBASIC has capabilities characteristic 
of most BASIC implementations on 
other IBM computers and is intended to 
open up to PC users the more sophisti¬ 
cated BASIC applications already in use 
on IBM machines from mainframes to 
minicomputers to smaller machines like 
the System/23. DC RMCOBOL full system, 
$750; runtime, $230 (contact IBM). 
RMCOBOL for XENIX on the AT, $1,250 
(contact Ryan-McFarland). RMBASIC, 
$600 (contact Ryan-McFarland). 

IBM Direct, 1 Culver Road, Dayton, NJ 
08810; 8001426-2468 
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Ryan-McFarland Corporation, 609 Deep 
Valley Drive, Rolling Hills Estates, CA 
90274; 2131541-4828 
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From United Software Security, Inc. 
comes PrivacyPlus, a product that se¬ 
cures data using either the Data Encryp¬ 
tion Standard (DES) or a faster encryp¬ 
tion method designed by USS. It locks 
files, texts, and programs on hard and 
floppy disks and protects data on PCs, 
electronic mail, LANs, and other envi¬ 
ronments. PrivacyPlus uses straightfor¬ 
ward English commands such as Lock 
and Unlock, and offers a small, easy-to- 
read user guide. In addition, it protects 
against user typing errors, inadvertent 
locking of previously locked files, un¬ 
locking with invalid passwords', and ac¬ 
cidental deletion of files. $159; Site 
License Annual Fee, $800; Corporate 
License Annual Fee, $2,400. 

United Software Security, Inc., 6867 Elm 
Street, Suite 100, McLean VA 22101; 
703/556-0007 
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The Demo Generator is a high-per¬ 
formance industrial tool for production 
of high-quality, PC-based commercials 
(“demos”) and tutorials. Developed by 
Trillian Computer Corporation and 
intended for use by the computer indus¬ 
try for product promotion and support. 
Demo Generator can be used for such 
promotionals as trade shows, dealers, or 
direct mail. Demo Generator-produced 
presentations can be self-running or in¬ 
teractive; they run on a PC, PC/XT, or 
PC/AT in color, with graphics, sound, 
and animation. Demos can run in paral¬ 
lel with the software being demon¬ 
strated. Annual license fee, $6,800 (in¬ 
cludes four hours of on-site training); 
source code license is available. 

Trillian Computer Corporation, 405 
Alberto Way, Suite 1, Los Gatos, CA 
95030; 408/358-2761 
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INFOWORLD’S SOFTWARE PRODUCT OF THE YEAR 


Borland’s Sid^c^ WiU Clear 
Your Desk In 30 Minutes And 
Increase Your Productivity By 50% 



Nores 
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,d $54.95 

0 tax per copy) 
_ at $54.95 

ecled $84.95 
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version 


include shipping ' 
All foreign orders 
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Payment: VISA 
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id California resii 
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add 6% sales 
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SideKick is a combination of seven desktop accessories, which makes SideKick the 
single most effective business tool. Just a keystroke suspends your application 
program, giving you a window into SideKick. Another keystroke brings 

you back to where you were. Instantly. It's that easy. 


A FULL-SCREEN WORDSTAR^'*- 
LIKE EDITOR 

You may jot down notes and 
edit files up to 25 pages long. 


AN ASCII TARLE 

for easy reference' 

AN AUTODIALER 

for all your phone c 
It will look up and < 
telephone numbers 
(A modem is required to use 
this function.) 


A PHONE DIRECTORY 

for your names, 
addresses and 
telephone numbers. 
Finding a name or a 
number becomes 


a snap. 


A MONTHLY CALENDAR 

functional from year 
1901 through year 2099 . 


A DATEROOK 

to remind you of 
important meetings 
and appointments. 


A FULL-FEATURED 
CALCULATOR 

ideal for business use. 
It also performs decimal 
.y| to hexadecimal to 
l/f binary conversions. 

■' .J 

COPYPROTECTED 

$54.95 

NOT COPY PROTECTED 

»84.>5 


BORIPHD 

INTERNATIONAL 


4585 Scotts Valley Drive 
Scobs Valley, CA 95066 
(408) 438-8400 Telex: 172373 


THE CRITICS’CHOICE 

""In a simple, beautiful implementation of 
WordStar'^'" block copy commands, SIDEKICK 
can tran^ort all or any part of the display screen 
(even an area overlaid by the notepad display) to 
the notepad. ” Chadss Petzoid. PC MABAZINE 




""SIDEKICK deserves a place in every PC. ’ 

Barry Ray, PC WEEK 


"‘SIDEKICK is by far the best we’ve seen. It is also 
the least expensive. ” Ran Mansfield, ENTREPRENEUR 


""If you i4se a PC, get SIDEKICK You ’ll soon 
become dependent on it ” Jerry Pournalle, BYTE 


Copyright 1985 Borland International BI-1008 


SiddKick is a trademark of Ekvland Imcmational, Inc. 

IBM and PC-IX)S are registered trademzirks of Imemational 
Business Machines Corp. 

Infoworld is a trademark of Popular Computing, Inc. a subsidiary 
of CW Communications, Inc. 

>XbrdS(ar is a registered trademark of Miaopro International Corp. 
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Microsoft Corporation has released 
Microsoft FORTRAN 3.3 and Microsoft 
Pascal 3 . 3 . Both have the ability to in¬ 
terface directly with other Microsoft lan¬ 
guages: programmers can mix modules 
among languages to take advantage of 
the best features of each. For DOS 3.0 
users, the new releases include special 
features that support multiuser net¬ 
works, including file sharing, file lock¬ 
ing, and record locking. Both permit 
transporting languages between DOS 
and XENIX. Microsoft FORTRAN 3*3, 

$350; Microsoft Pascal 3.3, $300. 
Microsoft Corporation, 10700 Northup 
Way, Box 97200, Bellevue, WA 98009; 
2061828-8080 
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Two companies have announced that 
their products support the IBM En¬ 
hanced Graphics Adapter (EGA): Media 
Cybernetics’ HALO products and 
PCPaintbrush, which is written by 
ZSoft and published by IMSI Soft¬ 
ware Publishers. 

With HALO, users can access the 
640-by-350 high-resolution mode. The 
FIALO device driver for the EGA, which 
replaces five IBM drivers, requires less 
storage than any one of the individual 
IBM drivers. HALO is a graphics subrou¬ 
tine library that forms the foundation 
for a number of graphics software pack¬ 
ages. HALO, $99.95; $25.00 for update. 

PCPaintbrush is a full-color, mouse- 
driven paint program for the PC and 
compatibles; a few of its features are 
pull-down menus, multiple text fonts, 
and drawing tools. Graphics and text 
can be transferred to PCPaintbrush to be 
enhanced, manipulated, and printed. 
PCPaintbrush will run on any color card 
with IBM’s standard 320-by-200, four- 
color mode. $139.00; lifetime update 
fee, $50.00, or $15.00 per update. 

Media Cybernetics, Inc., 7050 Carroll 
Avenue, Takoma Park, MD 20912; 
3011270-0240 
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IMSI Software Publishers, 1299 Fourth 
Street, San Rafael, CA 94901; 
415/454-7101 
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Control Data Corporation has intro¬ 
duced three advanced instructional les¬ 
son models for its PLATO Author System 
for the creation of computer-based 
training programs. The Advanced 
Tutorial Model (ATM), Graphic Sim¬ 
ulation Model, (GSM), and Certifica¬ 
tion Testing Model (DTM) expand the 
range of authoring tools that run on the 
PC and compatibles. The three products 
combine PLATO features, such as 
prompt and menu-driven editors and 
built-in help sequences, with new fea¬ 
tures—extensive graphics, animation, 
branching, and testing verification. ATM, 
$6,500; CTM, $6,500; GSM, $12,000. 
Control Data Corporation, 3601 W. 

77th Street, MNB048, Bloomingto? 2 , MN 
55435; 800/328-1109, ext. 100 
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Control Data's Adimiced Tutorial Model 


Pfinish, a programming tool designed 
to maximize program efficiency by in¬ 
creasing execution speed and reducing 
memory requirements, and Pmaker, a 
program development manager for 
MS-DOS and PC-DOS, have been intro¬ 
duced by Phoenix Computer Prod¬ 
ucts Corporation. Pfinish accesses 
symbol table information, overlays, and 
interrupts to produce a meaningful 
analysis; it works off the symbol table 
information provided by either Phoe¬ 


nix’s Plink86 or Microsoft LINK. Pfinish 
provides a detailed, comprehensive re¬ 
port. Pmaker reads text files created by 
a text editor or its own menu-driven 
MPF (make Pmaker hie) utility. MPF au¬ 
tomatically generates all of the Pmaker 
commands necessary to produce a pro¬ 
gram. Phnish, $395; Pmaker, $395. 
Phoenix Computer Products Corpora¬ 
tion, 1416 Providence Highway, 

Suite 220, Norwood, MA 02062; 
617/762-5030 
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DASM, new from JBSoftware, is pri¬ 
marily for use by experienced assembly 
language programmers wishing to mod¬ 
ify or rewrite programs for which they 
do not have source code. It accepts as 
input .EXE, .COM, and other run files, 
and produces as output an assembly 
source file suitable for reassembly by 
the IBM, Microsoft, or a compatible 
macro assembler. DASM’s output source 
code is typically 90 percent or more 
fully symbolic. $50. 

JBSoftware,.! 13 W. Monument Street, 
Baltimore, MD 21201; 301/539-2616 
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Pro/Am Software has announced a 
new version of its fully-labelling disas¬ 
sembler called PC-DISnDATa. Its capa¬ 
bilities include: an ability to disassemble 
both .EXE and .COM files; recursion in¬ 
struction flow trace and segment regis¬ 
ter data trace to determine the extent of 
program SEGMENTS, PROCs, and data 
areas (including those within ’CODE’ 
areas); identification and output of data 
areas using the appropriate form of the 
DB or DW pseudo-ops; and an ability to 
choose DB/DW data widths to match the 
byte or word data references within the 
code itself. PC-DISnDATa runs on the 
PC/XT and compatibles with 128KB, one 
or more disks, and DOS 2.x. $145. 

Pro/Am Software, 220 Cardigan Road, 
Ceyiteiville, OH 45459; 513/435-4480 
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ATTENTION SIDEKICK USERS: SUPERKEY IS 
SIDEKICK’S BEST COMPANION. GET SUPERKEV' TODAY! 


Borland’s SuperKey' 
lets one powerful keystroke do 
the work of hundreds and helps 
keep your confidential files... 

cortiidentiol! 




headed 


SUPEBKEY TURNS 1,000 INTO //Yes, SuperKey can 
record lengthy keystroke sequences and play them 
back at the touch of a single key. Instantly. Like 
Magic. Say, for example, you want to add a column 
of figures in 1-2-3. Without SuperKey you’d have 
to type seven keystrokes just to get started. 
[“shift-(5)-s-u-m-shift-(”]. With SuperKey you 
can turn those 7 keystrokes into 1. 


SUPERKEY HELPS PROTECT YOUR 
CAPITAL INVESTMENT. SuperKey, at 
your convenience, will make 
your screen go blank after a 
predetermined time of 
screen/keyboard inactivity. 

You’ve paid hard-earned 
money for your PC. SuperKey 
will protect your monitor’s 
precious phosphor ... and 
your investment. This feature 
alone justifies your SuperKey 
purchase! 


SUPERKEY KEEPS YOUR ‘CONFIOENTIAL’ FILES... 
CONFIDENTIALlTimc after time you’ve experi¬ 
enced it: anyone can walk up to your PC, and read 
your confidential files (tax returns, business 
plans, customer lists, personal letters ...). With 
SuperKey you can encrypt any file, even while 
running another program. As long as you keep 
the password secret, only YOU can decode 
your file. SuperKey implements the 
"N US. government Data Encryption 
Standard (DES). 


rT-T-\ 


SUPERKEY PROTECTS YOUR 
WORK FROM INTRUDERS 
WHILE YOU TAKE A RREAK. 

Now you can lock your 
keyboard at any time. Prevent 
anyone firom changing hours 
of work. Type in your secret 
password and everything comes 
back to life ... just as you left it. 


BORIARD 

INTERNATIONAL 


4585 Scotts Valley Drive 
Scons Valley, CA 95066 
(408) 438-8400 Telex: 172373 


l\ ‘ ( 800 ) = 


THE CRITICS ’CHOICE 

“While most people only talk about low-cost 
personal computer software, Borland has been 
doing something about it. And Borland provides 
good technical support as part of the price. ” 

John Markoff &P8ul Fnlberger, syndicateil columnists 

“What I think the computer industry is 
for: well-documented, standard, plenty 
features, and a reasonable price. ” 

Jerry Pournello, BYTE 




YES' Please rush 

SuperKey to hi®- 
^ send me 

copies- 


Copyright 1985 Borland International BM009 


SuperKey is a irademark of Borland International, Inc. 
1-2-3 is a trademark of Lotas Devcl(;pment Corp. 

IBM is a registered trademark of International Bu.sincs.s 
Machines Corp. 
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Aariac Corporation’s XYZ-3D, a so¬ 
phisticated graphics program developed 
in the early 1970s for mainframes, is 
now available for the PC. Users can 
move, rotate, or scale specific structures 
in a project, and make copies and mir¬ 
ror images of them in new locations. 
XYZ-3D includes a three-dimensional 
character set that can be used to write 
words in space. It produces true per¬ 
spective drawings, two-point perspective 
drawings, orthographic projections, 
isometric views, and cross sections via 
its exact visual simulation. Successive 
pictures can show how a project would 
look if the user zoomed in on it and 
walked around or through it. Single- 
user version, $795; LAN version, $1,995; 
demonstration package, $95. 

Aariac Corporation, 5630 Arbor Vitae, 
Los Angeles, CA 90045; 2131568-0006 
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With VOTE 2.1, from Inner Loop Soft¬ 
ware, the PC is able to emulate the 
HP2624, HP2648, and VT52 type video 
display terminals, making available most 
HPIOOO and HP3000 software. Menu- 
driven operations are selected using the 
PC s function keys. The desired terminal 
configuration is entered once: VDTE 2.1 
remembers it for re-use. Other features 
include support for both serial ports si¬ 
multaneously, 14 pages of offscreen 
scrolling memory, and 10 communica¬ 
tions speeds. The HP line-drawing char¬ 
acter set is supported; the characters are 
mapped onto their closest PC equiva¬ 
lents. VDTE 2.1 works with the 
IBM/Epson printer or similar matrix 
printers. $200. 

Inner Loop Software, 5456 McConnell 
Avenue, Suite 120, Los Angeles, CA 
90066; 2131822-2800 
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Attachmate Corporation has an¬ 
nounced a 3270-PC DFT-Windowing 
Emulation program for use with IBM’s 
3278/79 Emulation Adapter on the PC. 


The product gives a standard PC or 
compatible the functional benefits of the 
3270-PC. Functions include four 3270 
terminal windows, two notepad win¬ 
dows, and a DOS window. Users can 
run four different applications, each in 
its own window, and the program is 
multitasking, permitting uninterrupted 
use of the PC session. Attachmate also 
emulates 3287 printers. $550. 

Attachmate Cotporatioji, 3241 118th 
S.E., Bellevue, WA 98005; 2061644-4010 
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Wiley Professional Software has 

announced several new products. 
Steamcalc, Gasprops, Curvfit, 
Fluidflo, Heatflo, and Combustion, 

developed by Software Systems, are 
powerful, eavSy-to-use, performance- 
tested technical analysis tools for the PC 
and compatibles. Each computes and 
analyzes the specific physical properties 
that its name suggests. The programs 
feature step-by-step input and a data re¬ 
cycle capability that permits computa¬ 
tion of “what if’ studies in vseconds. 

The C Language Scientific Sub¬ 
routine Library, developed by Peer¬ 
less Engineering Service, provides PC 
users with 112 precompiled mathemati¬ 
cal and statistical subroutines. Supplied 
on disk as a linkable library and source 
code, it includes operations for poly¬ 
nomials, differentiation, probability, 
and interpolation. 

X-STAT, by Softpower Inc., is an ap¬ 
plied statistics package designed specifi¬ 
cally for scientists and engineers who 
develop products and processes 
through laboratory research; it empha¬ 
sizes experiment design prior to con¬ 
ducting analysis. Prices: Steamcalc, Gas- 
props, Fluidflo, and Heatflo, $300 each; 
Curvfit, $195; Combustion, $450; C Lan¬ 
guage Libraity, $175; X-STAT, $350. 

Wiley Professional Software, 605 Third 
Avenue, New York, NY 10158; 
2121850-6009 
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Unidot has announced the availability 
of a family of cross development soft¬ 
ware tools to run on UNIX systems. The 
family of comprehensive relocatable 
macro assemblers and compilers pro¬ 
vides a consistent and flexible develop¬ 
ment environment, offering engineers 
an inexpensive alternative to buying a 
development system from the micro¬ 
processor manufacturer. The macro 
assemblers produce the appropriate 
assembly language code for the target 
microprocessor. For code development 
in a higher-level language, Unidot offers 
several C cross compilers. For a com¬ 
pletely integrated system, Unidot offers 
a linker/loader, an archiver/librarian, 
and PROM burner drivers. For the PC 
and PC/XT (binary licenses for single 
CPU): compilers, $1,000; 8080/85, $600; 
8048/49, 8022/41, 8041A, 8051, $800 
each; 8086/88, 80286, $1,000 each; Z80, 
$600; Z8001, Z8002, $1,000; NSC 32000, 
$1,000; linker/loader, $600; 
archiver/librarian, $600. 

Unidot, 602 Park Point Drive, Golden, 
CO 80401; 303/526-9263 
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Micro Focus has introduced Profes¬ 
sional COBOL for the IBM PC family. 
Professional COBOL redefines the appli¬ 
cations development process by provid¬ 
ing, in a single environment, all the 
tools programmers need; it has a single 
user interface that allows programmers 
to switch from tool to tool with a single 
keystroke and it has the fastest screen 
response available. It includes a full¬ 
screen COBOL source code editor, an 
interactive debugger, and a compiler 
that transforms intermediate code into 
8086 object code. Professional COBOL 
is compatible with Micro Focus’ Per¬ 
sonal COBOL and High Performance 
level 2 COBOL, and supports all PC key¬ 
board and display capabilities. $3,000. 
Micro Focus, 2465 E. Bayshore Road, 
Palo Alto, CA 94303; 415/856-4161 
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Boriand^lkilM) Pascal FamilyL 

The Industry standard, with more than 250,000 users worldwide Turbo Pascal is the industry’s de facto standard. 

Turbo Pascal is praised by more engineers, hobbyists, students and professional programmers than any other development 
environment in the history of microcomputing. And yet. Turbo Pascal is simple and fun to use! 

Jeff Duntemann, PC Magazine: "Language deal of the century ... Turbo Pascal: It introduces a new 
programming environment and runs like magic." 

Dave Garland, Popular Computing: "Most Pascal compilers barely fit on a disk, but Turbo Pascal packs an editor, compiler, linker, 
and run-time library into just 29K bytes of random-access memory." 

Jerry Pournelle, BYTE: "What I think the computer industry is headed for: well documented, standard, plenty of good features, 
and a reasonable price." 

Portability. Turbo Pascal is available today for most computers running PC DOS, MS DOS, CP/M 80 or CP/M 86. A XENIX verison of Turbo 
Pascal will soon be announced, and before the end of the year. Turbo Pascal will be running on most 68000 based microcomputers. 




High resolution monochrome graphics for the IBM PC and the Zenith 100 computers 

Dazzling graphics and painless windows. The Turbo Graphix Toolbox will give even a beginning programmer 
the expert’s edge. It’s a complete library of Pascal procedures that include; 

—Full graphics window management. 

—Tools that will allow you to draw and hatch pie charts, bar charts, circles, rectangles and a full range of geometric shapes. 
—Procedures that will save and restore graphic images to and from disk. 

—Functions that will allow you to precisely plot curves. 

—Tools that will allow you to create animation or solve those difficult curve fitting problems, 
and much, much more. 

No sweat and no royalties. You may incorporate part, or all of these tools in your programs, 
and yet, we won’t charge you any royalties. Best of all, these functions and procedures come complete 
with commented source code on disk ready to compile! 





From Start to Finish in 300 pages. Turbo Tutor 
is for everyone, from novice to expert. Even if you’ve never 
programmed before. Turbo Tutor will get you started right away. 

If you already have some experience with Pascal or another 
programming language, Turbo Tutor will take you step by step 
through topics like data structures and pointers. If you’re an expert, 
you'll lov^he sections detailing subjects such as "how to use assem¬ 
bly language routines with your Turbo Pascal programs.” 

A must. You’ll find the source code for all 
the examples in the book on the accompanying 
disk ready to compile. Turbo Tutor might be 
the only reference on Pascal and pro¬ 
gramming you’ll ever need. 



$34.95 




SMTChlng md sorting mate simple 

The perfect complement to Turbo Pascal, it contains: Turbo-Access, a powerful implementation of the state-of-the-art B-htree ISAM 
technique: Turbo-Sort, a super efficient implementation of the fastest data sorting algorithm, “Quicksort on disk”. And much more. 

Jerry Pournelle, BYTE: “The tools include a B-f tree search and a sorting system; I’ve seen stuff like this, but not 
as well thought out, sell for hundreds of dollars.” 

Get started right away: free database! included on every Toolbox disk is the source code to a working 
data base which demonstrates how powerful and easy to use the Turbo-Access system really is. 

Modify it to suit your individual needs or just compile it and run. 

Remember, no royalties! 


order by 
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BORIPm 

INTERNATIONAL 


Softwares Nemst Direction 

4585 Scotts Valley Drive . 

Scotts Valley, CA 95066 
TELEX 172373 


Turbo Pascal is a registered trademaric of Borlaiul frrternatiooal. Inc 
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helps save time, money and cut frustrations. Compare, evaluate, and find products. 


SERVICES 

• Programmer's Referral List • Dealer's Inquire 

• Compare Products • Newsletter 

• Help find a Publisher • Rush Order 

• Evaluation Litemture free * Over 700 products 

• BULLET1NBOARD-7PMto7AM617-826-4086 


Free Literature • Compare Products 

Evaluate products Compare competitors Learn about new alternatives One tree call 
brings information on just about any programming need Ask for any “Packet” or 
"Addon Packet" □ ADA, Modula □ "Al" DBASIC □"C" □ COBOL □ Editors 
□ FORTH □ FORTRAN □ PASCAL □ UNIXyPCor GDebuggers. Linkers, etc 


RECENT DISCOVERIES 


SMALL TALK for PCDOS - 
“Methods” has objects, 
windows, browser, 
inspector. PCDOS $239 


ARTIFICIAUNTELUGENCE^^H C LANGUAGE 


FORTRAN LANGUAGE 


ExpertLISP - Interpreter: Common 
LISP syntax, lexical scoping, toolbox, 
graphics. Native code COMPILER. 

512K MAC $465 
ExpertEASE - Expert system tool. 
Develop by describing examples of 
how you decide. PCDOS $625 
EXSYS - Expert System building 
tool. Full RAM, Probability. Why, 
serious, files PCDOS $275 

GC LISP - “COMMON LISP”, Help, 
tutorial, co-routines, compiled 
functions, thorough. PCDOS Call 
INSIGHT 1 - Expert Sys. Dev’t, 
decent PCDOS $ 95 

M Prolog - full, rich, separate 
work spaces. MSDOS $725 

PROLOG-86 - Learn fast. Stan¬ 
dard, tutorials, samples of Natural 
Language, Exp. Sys. MSDOS $125 
TLC LISP - “LISP-machine"-like, 
all RAM, classes, turtle graphics 
8087. CP/M-86, MSDOS $235 


EDITORS FOR PROGRAMMING 


BRIEF Programmer’s Editor - undo, 
windows, reconfigurable, macro 
programs, powerful. PCDOS $195 

VEDIT - well liked, macros, buffers, 
CPM-80-86, MSDOS, PCDOS $119 


MACINTOSH 


We evaluate, carry every available 
programmers product. Ask for a 
packet describing OVER 20 
PRODUCTS 


CTerp Interpreter by GImbel, 
full K&R, .OBJ and ASM Interface, 
8087. MSDOS $275 

INSTANT C - Interactive develop¬ 
ment - Edit, Source Debug, run. 

Edit to Run-3 Secs. MSDOS $445 
“INTRODUCING C" - Interactive 
C to learn fast. 500 page tutorial, 
examples, graphics. PCDOS $ 95 
MEGAMAX C - native Macintosh 
has fast compile, tight code, K&R. 
toolkit, .OBJ, DisASM MAC $275 

Wizard C - Lattice C compatible, full 
sys. 111 syntax, lint included, fast, 
lib. source. MSDOS $450 


CADDONS 


APPLICATION TOOLKIT by Shaw - 
Complete: ISAM, Screen, Overlay 
mgnt, report gen. Strings, String 
math. Source. CPM, MSDOS $475 

COMMUNICATIONS by Greenleaf 
($159) or Software horizons ($139) 
includes Modem7, interrupts, etc. 
Source. Ask for Greenleaf demo. 

C SHARP Realtime Toolkit - well 
supported, thorough, portable, ob¬ 
jects, state sys. Source MANY $600 

C Index + - full B-f-Tree, variable 
length fields. Source, no 
royalties. MSDOS $369 

PC/LINT - Small, big model. Batch 
option. Lattice, C86 MSDOS $ 95 


MacFORTRAN - full ’77, ’66 option, 
toolbox, debugger, 128K or 512K, 
ASM-out option MAC $375 

RM/Fortran - Full ’77, BIG ARRAYS, 
8087, optimize, back trace, 
debug. MSDOS $525 

Ask about Microsoft, Supersoft, others. 


OTHER LANGUAGES 


ASSEMBLER - ask about FASM-86 
($95), ED/ASM ($95) - both are 
fast, compatible, or MASM 
($125), improvements. 

BetterBASIC all RAM, modules, 
structure. BASICA-like PCDOS $185 

SNOBOL4-I- - great for strings, 
patterns. CPM86, MSDOS $ 85 


SUPPORTPRODUCTS 


BASIC DEVELOPMENT SYSTEM - 
(BDS) for BASICA; Adds Renum, 
crossref, compress. PCDOS $115 

CODESIFTER - Execution PRO¬ 
FILER. Spot bottlenecks. Symbolic, 
automatic. PCDOS $109 

FASTER C - Lattice users eliminate 
Link step. Normal 27 seconds. Faster 
C in 13 sec. MSDOS $ 95 

PLINK-86 for Overlays, mostlang., 
segment control. MSDOS $325 

PS MAKE by Unipress - Interactive or 
batch. Full MAKE. MSDOS $129 


C” LANGUAGE 


MSDOS C86-8087, reliable call 

Instant C-Inter., fast, lull 445 

Lattice C - the standard call 

Microsoft C 3.0 • new 279 

Williams-debugger, fast call 

Wizard C - full, fast 450 

CPM80-EcoPlusC-faster, SLR 275 
BDS C - solid value 125 

MACINTOSH: Hippo II 375 

Megamax - optimizer, full 275 

Consulair's MAC C, toolkit 395 


Compare, evaluate, consider other Cs 


BASIC 


BASCOM-86-Microsoft 8086 279 
CB-86-DRI CPM86 419 

Data Manager-full source MSDOS 325 
CADSAM-FullBtree. source MSDOS 150 
InfoREPORTER-multifile PCDOS 115 
Prof. Basic-Inter., debug PCDOS 89 
SCREEN SCULPTOR PCDOS 115 
TRUE BASIC-ANSI PCDOS 125 


Ask about ISAM, other addons for BASIC 


SERVICE 


ALL PRODUCTS - We carry 700 products 
for MSDOS. CP/M 86, CP/M 80. Mac¬ 
intosh and key products for other 
micros. 


EDITORS Programming 




OUR 


RUNS ON PRICE 

BRIEF-Intuitive, flexible 

PCDOS 

195 

C Screen with source 

86/80 

75 

Epsilon-like EMACS 

PCDOS 

195 

FINAL WORD-for manuals 

86/80 

215 

PMATE-powerful 

8086 

185 

VEDIT-full, liked 

86/80 

119 

XTC-multitasking 

PCDOS 

95 




Dig. Res-decent 

MSDOS 

525 

Macintosh COBOL-Full 

MAC 1850 

MBP-Lev II, native, screen 

MSDOS 

885 

Micro Focus Prof.-Full 

PCDOS 

call 

Microsoft-Lev II, no royal 

MSDOS 

500 

Ryan McFarland-portable 

MSDOS 

695 


Ask about program generators. 


LANGUAGE LIBRARIES 


GRAPHICS: Halo for Turbo Postal MSDOS 95 

GRAPHMATIC-3D. FTN, PAS PCDOS 125 

MultiHALO-fast, full-all lang. PCDOS 220 

File MGNT: BTrieve-alllang. MSDOS 215 

CIndex + - source, no royal 86/80 369 

CTree - source, no royal ALL 369 

dBC ISAM by Lattice 8086 229 

dBVISTA-"Network" Structure MSDOS 465 

PHACT-upunderUNlX.addons MSDOS 225 

OTHER: C Utilities by Essential MSDOS 129 

Greenleaf-200+ MSDOS 159 

SOFT Horizons-Blocks I PCDOS 139 

SCREEN: CURSES by Lattice PCDOS 125 

MetaWINDOW-icons, clip PCDOS 139 

PANEL-many lang. term MSDOS 249 

ProScreen-windows, source PCDOS 415 

Turbo V - Greenleaf C. fast PCDOS 159 

Windows for C MSDOS 175 


Call for a catalog, literature, and solid value 

800-421-8006 

THE PROGRAMMER’S SHOP’” 

128-P Rockland Street. Hanover. MA 02339 
Visa Mass 800-442-8070 or 617-826-7531 MasterCard 8517 


FORTRAN 


OUR 

RUNS ON PRICE 


MS FORTRAN-86-Impr. MSDOS 239 

DR Fortran-86-full'77 8086 249 

PolyFORTRAN-XREF, Xtract PCDOS 165 


OTHER PRODUCTS 


Advanced Trace 86-Symbolic PCDOS 149 

Assemblers Tools-DRI 8086 159 

Atron Debugger for Lattice PCDOS 395 

CHelper:DIFF,xref,more 86/80 135 

CODESMITH-86-debug PCDOS 129 

MacASM-full, fast, tools MAC 115 

MBPCobol-86-fast 8086 885 

MicroProlog-improved MSDOS 185 

Micro: SubMATH - FORTRAN full 86/80 250 

Microsoft MASM-86 MSDOS 125 

Multilink-Miltitasking PCDOS 265 

PC FORTH-well liked MSDOS 219 

Pfinish-Profile by routine MSDOS 345 

PFIX-86 Debugger MSDOS 169 

PL1-86 8086 495 

Polylibrarian-thorough MSDOS 95 

PolyMAKE PCDOS 95 

TRACE86 debugger ASM MSDOS 115 

ZAP Communications-VTIOO. 

TEK4010.fullxfer PCDOS 65 


Note: All prices subject to change without notice 
Mention this ad Some prices are specials 
Ask about COD and POs. All formats available 
UNIX is a trademark of Bell Labs. 
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The Disappearing Cursor 

All the clues needed to solve the mystery of making 
the cursor disappear are in the IBM Technical Reference Manual. 


S ometimes applications need to disable the ever-present, 
blinking cursor. The artistry of a sophisticated character- 
graphics screen can be spoiled by a cursor flashing irrever¬ 
ently in the upper left corner. 

Two of the BIOS video I/O routines in the IBM Techni¬ 
cal Reference Manual may be helpful in snuffing out the cur¬ 
sor. The first routine sets the cursor type\ it tells the BIOS 
whether the cursor is fat, skinny, a dash, or an underline. The 
second routine sets the cursor position. 

The listing below, NOCURSOR.ASM, contains three differ¬ 
ent assembly language routines to make the cursor disappear. 
CURSOR_HIDE uses the BIOS set-cursor-position routine to 
move the cursor one line below the bottom of the screen. 
This method works for stand-alone programs but causes 
problems with IBM’s window manager, TopView, which occa¬ 
sionally scrolls the screen up to reveal the hiding cursor. 

CURSOR_SHRINK uses the BIOS set-cursor-type routine 
to convince the hardware that the cursor starts and stops on 


LISTING: NOCURSOR.ASM 

TITLE 

NOCURSOR *- Making the Cursor Disappear. 

TRUE 

EQU 01H 

; boolean true 

FALSE 

EQU OOH 

; boolean false 

VI0EO_10 

EQU 10H 

; BIOS video I/O routine 

SET_CURSOR_TYPE EQU 01H 

; cursor type option 

SET CURSOR POS 

EQU 02H 

; cursor positon opt 

NOCURSOR SEGMENT PUBLIC 'CODE' 


ASSUME 

CS:NOCURSOR 


ASSUME 

OS:NOTHING 


COLOR_ADAPTER 

DB TRUE 

; change if you have mono 

; CURSOR_HIDE 1 

Tides the cursor by telling the BIOS to 

; position it ( 

one line below the bottom of the display. 

PUBLIC 

CURSOR_HIDE 


CURSOR_HIDE 

PROC FAR 


PUSH 

AX 

; save registers 

PUSH 

DX 


PUSH 

BX 


MOV 

DH,25 

; set row for cursor 

MOV 

DL,0 

; set column for cursor 

MOV 

BH,0 

; set video page 

MOV 

AH,SET_CURSOR_POS 

; cursor position option 

I NT 

VIDE0_I0 

; call BIOS video I/O 

POP 

BX 

; restore registers 

POP 

DX 


POP 

AX 


RET 



CURSOR_HIDE 

ENDP 



; CURSOR_SHRINK shrinks the cursor down to nothing by telling 
; BIOS that the cursor starts "and stops on scan line 14 for the 


nonexistent scan lines. Normally, individual characters occupy 
scan lines 0 through 13 on the monochrome monitor, and 0 
through 7 on the color adapter. CURSOR__SHRINK, however, 
tricks the BIOS into thinking that the cursor starts and stops 
on scan line 14 for the monochrome adapter and scan line 8 
for the color adapter. Unfortunately, CURSOR_SHRINK has 
some reliability problems. With some monitor adapters, the 
program intermittently causes the cursor to appear as a solid, 
blinking box, instead of invisible as is intended. 

CURSOR_DISAPPEAR is the technique that works best. A 
comment in the manual warns that setting bits 5 or 6 in the 
cursor start parameter of the set-cursor-type routine “will 
cause erratic blinking or no cursor at all.” Careful experimen¬ 
tation shows that when bit 5 is on and bit 6 is off, the cursor 
simply disappears with no negative side effects. 


Ted Forgeron is vice-president of systems software engineering at 
Multisoft Corporation located in Beaverton, Oregon. 


; monochrome adapter and scan line 8 for the color adapter. 

PUBLIC 

CURSOR SHRINK 


CURS0R_SHR1NK 

PROC FAR 


PUSH 

AX 

; save registers 

PUSH 

CX 


MOV 

CH,0EH 

; cursor start reg: mono 

MOV 

CL,0EH 

; cursor end reg : mono 

CMP 

COLOR_ADAPTERJRUE 

; color adapter active? 

JNE 

Cl 

; no, mono start & end 

MOV 

CH,08H 

; cursor start reg: color 

MOV 

CL,08H 

; cursor end reg: color 

Cl: MOV 

AH,SET_CURSOR_TYPE 

; set cursor type option 

INT 

VIDEOJO 

; call BIOS video I/O 

POP 

CX 

; restore registers 

POP 

AX 


RET 



CURSOR SHRINK 

ENDP 


; CURSOR_DISAPPEAR reliably makes 

the cursor disappear by using 

; an uxiocumented feature of the BIOS video routine. 

PUBLIC 

CURSOR_DISAPPEAR 


CURSOR DISAPPEAR PROC FAR 


PUSH 

AX 

; save registers 

PUSH 

CX 


MOV 

CH,00100000B 

; bit 5 on, bit 6 off 

MOV 

AH,SET_CURSOR_TYPE 

; set cursor type option 

INT 

VIDEO_IO 

; call BIOS video I/O 

POP 

CX 

; restore registers 

POP 

AX 


RET 



CURSOR DISAPPEAR ENDP 


NOCURSOR ENDS 



END 



_^— -—- 
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Comparing Structu 

This routine permits Turbo Pascal to 

res 


compare two structured variables. 



T urbo Pascal does not allow direct comparisons to be 
made of two structured variables. For example, the fol¬ 
lowing statement would not work in Turbo Pascal with two 
records that are named R1 and R2: 

IF R1 = R2 

THEN WRITELN( ‘Records are equal’ ) 

ELSE WRITELN( ‘Records are not equal’ ); 

Trying to compile that statement will result in error message 
62, “Structured variables are not allowed here. Press <esc>.“ 
To get around this error, the usual solution is to compare 
each record field separately. If R1 and R2 have three fields, 
name, age, and address, then the faulty IF statement might be 
rewritten in the following way: 

IF ( R1.NAME = R2.NAME)AND 
( R1.AGE = R2.AGE)AND 
( Rl.ADDRESS = R2.ADDRESS ) 

THEN WRITELN( ‘Records are equal’ ) 

ELSE WRITELN( ‘Records are not equal’ ); 

Although this solution works, it tends to be cumbersome 
for records with more than a few fields. An alternative to the 


LISTING: compare.pas 

PROGRAM compare; 

t > 

C How to compare two structured variables for equality, an } 

r operation not normally allowed in Turbo Pascal. By Tom Swan > 

t.> 

TYPE 

stringZO = stringCZO]; 
rec = record 

name : stringZO; 
age : integer; 
elected : integer; 
end; 

VAR 

rl, rZ, r3 ; rec; 

FUHCTIOM equalrecsC VAR rl, rZ : rec ) : boolean; 

< function returns true if rl = rZ. > 

€ "rec'' may be changed to any type in the parameter list > 

{. above and in the FOR loop below. > 

TYPE 

image = ARRAYC 1 .. maxint ] OF BYTE; 

VAR 

v1 : image absolute rl; 
vZ : image absolute rZ; 
i : integer; 

BEGIN 

equalrecs := true; 

FOR i := 1 TO sizeof( rec ) DO 


above solution is demonstrated in the program compare.pas. 
Function equalrecs accepts two variables, rl and r2, and re¬ 
turns true if the records are equal; false if not. Inside the 
function are two variables, vl and v2, that, with the help oif 
Turbo s absolute modifier, are overlayed at the same ad¬ 
dresses of parameters rl and r2: By declaring vl and v2 as 
arrays of bytes, the compiler is fooled into treating the passed 
parameters as byte arrays instead of structured records. Com¬ 
paring the two records is reduced to a simple FOR loop to 
check all bytes of rl against r2. 

The comparerec procedure demonstrates how to use the 
new equalrecs function. When the program is run, three 
pairs of records will appear, with a message indicating 
whether or not the records are equal. 

To add equalrecs to a program, change the rec type to 
any structured data type. This change must be made in two 
places~in the parameter list of the equalrecs function and in 
the sizeof function in the FOR loop. inn—i 


Tom Sivan runs his own consulting business, Swan Software. He is 
the author of four books published by the Hayden Book Company, 
most recently, Pascal Programs for Data Base Management. 


IF Vlti] <> vZCil 

THEN equalrecs := false 
END; C equalrecs > 

PROCEDURE comparerecsC VAR rl, rZ : rec ); 

< Display and compare two structured records > 

CONST 

separator = '. . ~ 

BEGIN 

writeln; 

writelnl separator ); 
writelnl r1.name:1Z, rZ.name:1Z ); 
writeln( rl.agerlZ, rZ.agerlZ ); 
writeln( rl.elected:1Z, rZ.electedrIZ ); 
writeC 'Records are ' ); 

IF not equalrecs( rl, rZ ) C Compare records > 

THEN write( 'NOT ' ); 

writeln( 'equal' ); 
writeln( separator ) 

END; C comparerecs > 

BEGIN 

rl.name := 'R. Reagan'; rl.age := 74; rl.elected := 1980; 
rZ.name := 'J. Carter'; rZ.age := 61; rZ.elected ;= 1976; 
r3 := rl; 

comparerecs( rl, rZ ); 
comparerecs( rZ, r3 ); 
comparerecs( rl, r3 ) 

END. 
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“I Program In BetterBASIC 
Ana I Recommend It!’ 

“I use BetterBASIC over C and PASCAL because it’s more versatile and convenient. 

My department acts as an in-house consultant at Fannie Mae. We evaluate 
software for the entire organization. When the need arises for a programming 
language, I recommend BetterBASIC.” 

LeeBeckley • Information Center Analyst • Fannie Mae • Washington, D.C. 


640K Now you can use the 
full memory of your PC to 
develop large programs. 

STRUCTURED Create well 
organized programs using 
procedures and functions 
that are easily identified 
and understood and 
completely reusable in 
future programs. 

MODULAR Use proce¬ 
dures and functions 
grouped together to form 
“library modules” which are 
then available to you or 
anyone else for future use. 

EXTENSIBLE Create your 
own BetterBASIC modules which contain 
BetterBASIC extensions. This feature 
coupled with the easy-to-use Assembly 
Language support, makes this an ideal 
OEM language. 

INTERACTIVE BetterBASIC acts like an 
interpreter because it responds to the users’ 
commands in an immediate mode. 
However each statement is actually 
compiled as it is entered. 

COMPILED Each line of the program is 
compiled as it is entered into the computer’s 
memory rather than interpreted at runtime. 
RUNTIME SYSTEM The optional Runtime 
System generates stand alone EXE. files 
allowing for the distribution of products 


written in BetterBASIC with 
no royalties. 

SUPPORTS Windows, 
Graphics, DOS and BIOS 
ROM calls. Chaining, 
Overlays, Local and Global 
Variables, Recursion... and 
more. 

BetterBASIC Runs on IBM 
PC, XT, AT and all IBM- 
compatibles. Ask your local 
dealer for BetterBASIC or 
call 1-800-225-5800 in 
Canada call 416-469-5244. 
Also available for the Tandy 
1000,1200, AND 2000 AT 
Tandy/Radio Shack stores. 
Summit Software Technology^ Incr 
RO. Box 99, Babson Park 
Wellesley MA 02157 


PRICES: 

BetterBASIC $199 

8087/80287 Math Module $99 

BTrieve™ Interface $99 

Runtime System $250 

Sample Disk with Tutorial $10 



Because It’s The Best. 



MasterCard, Visa, Checks, Money Order, C.O.D. accepted and P.O. on approval. 

BetterBASIC is a registered trademark of Summit Software Technology Inc. IBM PC, XT, AT, are registered trademarks of International Business Machines Corp. 
Tandy is a registered trademark of Tandy Corp. Btrieve is a registered trademark of SoftCraft Inc. 

(If you’re using BetterBASIC and would like to be featured in one of our ads, please write to the Director of Advertising at Summit.) 
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Check this combination of new functions, 
ease of operation, speed and price! 


Take a close look at the comparison chart below and you'll 
quickly see how Genoa's unique and powerful software 
provides the critical elements that you've been waiting for 
in a hard disk/tape backup system for your IBM"" PC, XT,™ AT™ 
and compatibles. 

Multi-window, multi-function displays, including the on-line 
simple Help Menu, the mouse-like Command Input and the 
intelligent command line editor enable the average user to 
operate this system in an easy, straightforward manner, getting 
help. If needed, from the screen—not the manual. Toggling 
between DOS and tape menus saves valuable time in every 
application. 


Backup 20 mb in less than 5 minutes. 

The Galaxy's speed, and the combination of Backup/Restore 
capabilities, is unmatched by any other tape backup sub¬ 
system available today. The system Is fully network compatible 
and easily Installed in less than 15 minutes. All Genoa hard 
disk subsystems, whether stand-alone or in combination with 
tape, include the correction for DOS 2.0 problems, a media 
defect map on the supplied diskette, and allow you to use the 
entire disk under DOS 2.0,2.1 and 3.0. In addition, Genoa offers 
disk/tape drive interchangeability, which enables you to 
backup data from one hard disk and restore to another using 
Genoa's proprietary software. 



Multi Window, Mutti Function Disploys 






On-line Help Menu Window 






DOS/Tope Utility Toggling 






Mouse-like Command Input 






DOS-like Tope Directoiy Commands 






Backup/Restore Time & Percentage Indicator 





%only 

Image Backup/File by RIe Restore with Directory Display 





1/^ 

RIe by RIe Backup/Restore by Directory or Subdirectory 




1/* 


File by File Backup/Restore by Dote or Last Modified 






File by File Backup/Restore with Appending & Exclusion 






File by File Restore to any Directory 






Warranty 

1YEAR 

6 mo. 

90 days 

90 days 

6 mo. 

Price 

$3295 

$3144 

$4595 

$3295 

$4495 


The Genoa product line now includes 
graphics controller boards as well as 
internal and external models of hard 
disks and tape backup systems—each 
in stand-alone or combination configu¬ 
rations. They are designed for use with 
the IBM" PC, XT,™ AT™ and compatibles. 


See your local dealer or call 
toll free for details. 


1-(800) 325-0874 Outside Calif. 
(800)824-8372 Inside Calif. 


Dealer inquiries invited. 
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Gonos 

SYSTEMS CORPORATION 


73 E. Trimble Road • San Jose, CA 95131 
(408)945-9720 


Trademarks/Owners: IBM is a registered trademark; AT and XT are trademarks of International Business Machines Corporation. Genoa Galaxy is a trademark of Genoa Systems Corporation. 
The comparison chart was prepared by Genoa Systems Corporation based upon information obtained from the companies named in the chart during the week of December 10,1984. 
































Mega flex Your 



PC Memory Muscle 

with JRAM-2. 


The first 2 megabyte 
multi-function 
memory board 
for IBM PC 
J and alii 00% 

'■ compatibles... 


Modularity for Today 
Memory for Tomorrow 




Increase your computing power with | 
Hardware and Software solutions \ 
for PC’S and compatibles... | 

■ EXPAND UP TO 2 MEGABYTES PER BOARD. 

Add 256K chips one bank at a time as desired. 

■ MODULAR I/O PORTS - EASY TO CHANGE AND UPGRADE. 

The JRAM-2, with module, fits in a single slot. 

■ FINEST CONNECTOR TECHNOLOGY - NO INTERNAL 
CABLES. All add-on slots are easily accessible. 

■ MOST POWERFUL SYSTEMS SOFTWARE - JETDRIVE AND 
JSPOOL. Unparalleled power and increased computing speed. f 


PURCHASE ONLY THE 
FUNCTIONS YOU NEED. 

CHANGE MODULES AS 
YOU WISH. 

AVAILABLE NOW: 

■ JRAM-2 main memory board 

■ JRAM-2 with Clock-Calendar 

■ JRAM-2 with Clock-Calendar, 
Serial Port, and Parallel Port 

■ JRAM-2 with Clock-Calendar 
and two Serial Ports 

■ JRAM-2 with two Serial Ports 

■ JRAM-2 with diskette 
controller 
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1032 Elwell Court, 
Suite 124 
Palo Alto, CA 94303 
CARD 415/964-1980 






ILLUSTEIATION-ANDY LEVINE 



IBM’s System Network Architecture 
realizes its full potential with the PC. 


ART KRUMREY 


ow does the corporate data pro¬ 
cessing manager best handle 
linking one personal computer 
to another? His mainframes enjoy long- 
established links that operate at a very 
high speed. Passing disks back and forth 
(the traditional micro-to-micro link) is 
nearly impossible between micros and 
mainframes. Using asynchronous mod¬ 
ems and tty dial-ups generally requires 
sophisticated software and considerable 
user training—frequently more trouble 
than they are worth. But what about us¬ 
ing the powerful data communications 
infrastructure that lies between most 
IBM mainframes and their ubiquitous 
327X terminals? 

More than just a bunch of coaxial 
cables extending from terminal point to 
mainframe center, this infrastructure is 
a communications architecture with a 
surprisingly generalized and decentral¬ 
ized nature. Further, it is only with the 
PC s coming of age that this cable-and- 
controller infrastructure, better known 
as System Network Architecture (SNA), 
will realize its full potential. 

IBM announced System Network 
Architecture in 1974. It was, in its early 
implementations, merely a generaliza¬ 
tion of earlier terminal-to-mainframe 


protocols. Today many organizations 
still use SNA in a strictly centralized way 
as a means of connecting terminals to 
one or more mainframes. 

In SNA jargon, a node is a collec¬ 
tion of users sharing the same path con¬ 
trol structure into the SNA network. The 
most common example is a cluster of 
terminals connected by coaxial cable to 
an IBM 3274 or 3276 cluster controller. 
The controller parcels out data to the 
individual terminals connected to it, but 
from the controller onward into the 
network, the path structure is the same 
for all terminals in the node. 

SNA considers a physical network 
of nodes connected by data lines to be 
a collection of logical units (LUs) con¬ 
nected by sessions. LUs can be termi¬ 
nals, printers, or, most recently, applica¬ 
tions programs. Sessions are the logical 
connections between logical units and 
are quite independent of the physical 
nature of the connection. 

SEVEN LEVELS 

This independence is made possible by 
SNA’s layered structure. The seven 
levels of SNA correspond to the seven 
layers of the International Organization 
for Standardization (ISO) Reference 


Model for Open System Connection. 

The ISO layers and SNA’s counterpart 
levels are shown in figure 1. 

Level 1: Physical control. This is the physi¬ 
cal interface between system compo¬ 
nents often called data terminal equip¬ 
ment (DTE) and data circuit terminating 
equipment (DCE). (A modem is the 
most obvious example of a DCE.) Level 
1 defines the electrical characteristics 
and signaling necessary to make, main¬ 
tain, and break the connection between 
the DCEs and DTEs. SNA uses the 
CCITT (International Consultive Com¬ 
mittee for Telegraph and Telephone, 
headquartered in Geneva and part of 
the International Telecommunications 
Union.) V.24, or RS-232, standard most 
frequently in the U.S.; other CCITT in¬ 
terfaces, such as V.21 for public packet 
data networks, are also supported. 

Level 2: Link control. Link control pro¬ 
vides error-corrected transmission over 
a single data line between two nodes. 
SNA uses synchronous data link control 
(SDLC), which is a subset of ISO’s high- 
level data link control (HDLC). SDLC is 
a bit-oriented protocol designed to be 
easy to implement, yet provide a low 
error rate over noisy circuits. SDLC’s 
line control information always occurs 
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The New Aztec C 

Better Code With Less Effort 

The new 3.2 Version of Manx Aztec C86-c produces fester and smaller code with less 
effort than any C development system avail^le for PC-DOS and MS-DOS. 

'A compiler that has many strengths ... extensions seem to be quite valuable for serious work'* 

(Aztec C86 2.2 review in Computer Languages 2/85) 


Better Code... 

Manx Aztec C86< produces code that executes up to 
60 percent faster in up to 60 percent less space than code 
produced by other PC-DOS and MS-IX)S compilers. In 
short, it generates the best code available. 

An extract from the C benchmark comparison in the 
January, 1985 issue of Computer Languages is repro¬ 
duced here. Aztec C86-c clearly generated the best code. 
Modifying the sieve benchmark to use register variables 
presents an even clearer picture. Aztec C86-C executes in 
6.51 seconds, Mark Williams executes in 7.56 seconds, 
and there is no improvement for Lattice and Computer 
Innovations Optimized C86. The Dhrystone benchmark 
results presented here are from a benchmark study con¬ 
ducted by MANX. The Dhrystone benchmark was pub¬ 
lished in the CACM (10/84 27:10 plOlS) and converted by 
MANX from ADA to C. The Dh^stone benchmark was 
designed to produce a figure of merit for performance for 
systems software. For a full copy of the Manx Dhrystone 
and Whetstone benchmarks including timings for large 
memory models call Manx. 



Execution 

Time 

Code 

Size 

Compile/ 
Link Time 

Sieve Benchmark 

Manx Aztec C86 2.2 

11 secs 

4,448 

64 secs 

Lattice 2.13 

11 secs 

21,902 

98 secs 

Mark Williams 2.0 

12 secs 

6,887 

79 secs 

Optimized C86 2.20G 

13 secs 

12,729 

111 secs 

Matrix Benchmark 

Manx Aztec C86 2.2 

16 secs 

7,804 

92 secs 

Lattice 2.13 

29 secs 

25,176 

163 secs 

Mark Williams 2.0 

29 secs 

10,847 

107 secs 

Optimized C86 2.20G 27 secs 

13,766 

134 secs 

Dhrystone Benchmark 

Manx Aztec C86 2.2 

36 secs 

5,680 

93 secs 

Lattice 2.14 

89 secs 

20,404 

117 secs 

Mark Williams 2.0 

56 secs 

12,980 

113 secs 

Optimized C86 2.20J 

53 secs 

11,009 

172 secs 


...with Less Effort 

At Manx, we understand the value of development 
tools, specialized features, professional documentation 
and technical support in making it easier for you to pro¬ 
duce quality software. That’s why we bundle more than 
$1(X)0 worth of special features and tools with Manx 
Aztec C86-C, provide documentation that wins consis¬ 
tent praise for its clarity and completeness, and provide 
telephone access to experienced technical support for all 
Manx Aztec C products. 

The following are some of the more important compo¬ 
nents of the Manx Aztec Software Development 
System. Notice that many of the features that are 
bundled with Manx Aztec C86-c such as the debugger, Z 
editor, macro assembler, library source code, and ROM 
support are extra cost items with other systems. 
Optimized C compiler Symbolic Debugger 

AS86 Macro Assembler C Utility Library 

LN86 Overlay Linker DOS Function Library 

Z (Vi) Source Editor-c 8087/80287 Sensing Lib 

ROM Support Package-c 80186/80286 Support 

Graphics Library INTEL HEX Utility< 

CP/M-86 Library-c Librarian 

Screen Library Graphics Library 

Extensive UNIX Library Object File Utilities 

Library Source Code-c Mixed memory models-c 

Microsoft/Intel Object Option Lattic, Microsoft, and G-CSft Interface 
Small and Large memory models Unitools (MAKE, DIFF and GREP)c 


Manx offers two commercial development systems, 
Aztec C86-C and Aztec C86-d. Items marked -c above are 
provided as special features of the Aztec C86-c system. 
Other items are provided with both. 

Third party software can often greatly improve soft¬ 
ware quality or significantly reduce software develop¬ 
ment time. Manx works with third party software de¬ 
velopers to assure the availability of a wide variety of high 
quality third party software For Aztec C. Third party soft¬ 
ware is available directly from Manx. Some of the better 
known software products available for Aztec C86 are: 
HALO C WINDOWS Amber Windows 

PHACT Sunscreen PLINK86 

CTREE PANEL FirstTime 

PRE-C Greentree C Util Lib 

Call Manx to order or for information on third party soft¬ 
ware. 

...and Portable, Tbo! 

Manx Aztec C is the most portable C development sys¬ 
tem available. Manx Aztec C is the only C development 
system available for all of the following: MS-DOS, PC- 
DOS, CP/M-86, Macintosh, CPM-80, Apple II, fedio 
Shack and Commodore. Manx Aztec C syntax and 
library routines conform as closely as possible to the let¬ 
ter and spirit of UNIX Version 7, System III and System 
V. Software created for one environment can be adapted 
to a host of others. 

... Cross (Compilation Saves Time and 
Resources 

A comprehensive set of Cross compilers are available 
from Manx. Cross compilers allow development for a 
number of machines to be performed on a single faster 
host machina Code is then downloaded and tested on 
the target machine. In some cases testing can also be 
done on the host machine. Using a PC or AT to produce 
and test ROM code is less expensive and more effective 
than specialized micro development systems. 

Tb tai^get development for PC-DOS, MS-DOS, 
CP/M-86, or ROM based 8088/8086/80186/80286 sys¬ 
tems, Cross compilers are available from VAX/UNIX 
($2000), PDP.U/UNIX ($1000), and the Apple Macintosh 
($750). 

A wide variety of PC-DOS, MS-DOS, and CP/M-86, 
based cross compiliers are available. The host system 
must be licensed for Aztec C86-c The following targets 
are available for $300 each: 

Macintosh Apple II CP/M-80 

TRS-80III/IV 6502/6510/6511 8080/Z80 

(>dl Manx for information on cross development to the 
68000, 65816, Amiga, C64, C128, CP/M-68K, VRTX, 
and others. 

For more information on XENIX, TOPVIEW and 
other specialized development, call Manx. 

30 Day Guarantee 

Any Manx Aztec C86-c or Manx Aztec C86-d development sys¬ 
tem can be returned within 30 days for a refund if it fails to meet 
your needs. Restrictions are that the original purchase must be 
directly from Manx, and shipped within the USA. Returned 
items must be received by Manx within 30 days. A small restock¬ 
ing fee may be required. 

Discounts 

There are special discounts available to professors, students, 
and consultants. A discount is also available on a “trade in” basis 
for users of Uttice C, CI-C86, Mark Williams C, Wizard C, Digi¬ 
tal Research C, and Microsoft C. Call Manx for details. 


Aztec C Software Development Systems 
Tb accommodate the widest possible audience of C 
users,Manx Aztec C is available in four configurations. 
Manx Aztec C86-c, Manx Aztec C86-d, Manx Aztec 
C^p, and Manx Aztec C86-a. 


Aztec C86*c (Commercial System) $499 

This is the best C software development system avail¬ 
able for PC-DDS, MS-DOS, and CP/M-86. It is heavily 
bundled with time saving development tools and specif 
features (see list). Initial purchase entitles the licensed 
user to one year of computer tracked updates. After one 
year, the update service can be renewed on an annual 
basis for a modest fee. 


Aztec C!86-d (Developer’s System) $299 

This system includes all of the major elements of the 
Manx Aztec C86 Software Development System. Includ¬ 
ing Optimized C compiler. Macro Assembler, Linker, 
Librarian, Source Editor, and Symbolic Debugger. For 
price, performance, and professional features it is f^ su¬ 
perior to competing systems with list prices that are 
much higher. Aztec C^d can be upgraded to Manx 
Aztec C86-C by paying the difference in list price plus 
$ 10 . 


Aztec C)86-p (Personal System) $199 

This system comes with a non-commercial license and 
can be upgraded. 

Aztec C86-a (Apprentice System) $99 

This system is designed to assist in learning the C 
language. 


How Become an Aztec C User 

Tb become an Aztec C user call 1-800-221-0440 or call 
1-800-832-9273 (800-TEC WARE). In NJ or outside the 
USA call 201-530-7997. Orders can also be telexed to 
4995812. 

Payment can be by check, COD, American Express, 
VISA, Master Card, or Net 30 to qualified customers. 

Orders can also be mailed to Manx Software Systems, 
Box 55, Shrewsbury, NJ 07701. 

There is no charge for standard domestic delivery. One day and 
two day express delivery is available to most areas for a minimal 
fee Outside the USA standard delivery is $20 additional and ex¬ 
press delivery is sent freight collect. Manx takes care of export 
documents and the like. COD on export is available to some 
areas. 


How lb Get More Information 

Tb get more information on Manx Aztec C and related 
products call l-800-221-()440 or write to Manx Software 
Systems, Box 55, Shrewsbury, NJ 07701. 

Distribution of Manx Aztec C 

In the USA, Manx Software Systems is the sole and exclusive 
distributor of Aztec C. Any telephone or mail order sales other 
than through Manx are unauthorized. Manx Aztec C is sold at 
some retail outlets under license to Manx. 



To order or for information call: 

800 - 221-0440 

UNIX is a registered TM of AT&T Bell Laboratories, MS TM Microsoft. Inc., Halo TM Media Cybernetics, PANEL TM Roundhill Computer 
Systems Ltd., APPLE II and Macintosh TM Apple. Inc., TRS-80 TM Radio Shack, C64 TM Commodore Int., Plink 86. Pre-C TM Phoenix 
Software 
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SNA 



Correspondence between ISO layers and SNA layers is not 1 to 1 . ISO layer 5 
(session) encompasses SNA levels 4 and 5 (transmission and data flow). SNA level 3 
(path) encompasses ISO layers 3 and 4 (network and transport end-to-end). 


at the same place within a frame, and 
the line control information uses a dif¬ 
ferent character set from the text. Thus, 
a character of text cannot accidentally 
be converted by noise to indicate a pre¬ 
mature end of frame. 

Level 3: Path control. Path control pro¬ 
vides control from one user node to 
another across the network. This SNA 
layer incorporates two ISO layers: net¬ 
work and transport end-to-end control. 
Path control routes incoming packets to 
the appropriate outgoing data link con¬ 
trol element (DICE) or to the correct 
point within its own node. It also does 
packetizing of outgoing and depacketiz- 
ing of incoming messages. Each node 
has only one path control function. 

Level 4: Transmission control. This level es¬ 
tablishes, maintains, and terminates log¬ 
ical connections for data transfer among 
end users or processes. Transmission 
control also enciphers data for security 
purposes, if necessar\^ There is one 
transmission control element (TCE) per 
session per user. Each TCE can be 
thought of as one end-user session’s 
“front office” to the communications 
network. This distinction between ses¬ 
sion and user permits a PC connected 
by an SNA gateway to have multiple ses¬ 
sions, perhaps on different mainframes. 
Transmission control is part of ISO’s 
session control layer. 

Level 5; Data flow control. This level func¬ 
tions to accommodate the idiosyncrasies 
of message direction and intermittent 
frequency demanded by the end user. It 
correlates changes and organizes re¬ 
lated data into indivisible units. Data 
flow is concerned with the user’s need 
to communicate via either full or half 
duplex or whether the separate mes¬ 
sages are parts of larger work units as 
seen by the end user or process. There 
is one data flow control function per 
session per end user. The ISO model 
combines SNA’s levels 4 and 5 into its 
session control layer. 

Level 6: Presentation services. This level 
defines the end user’s port into the 
network in terms of code, format, and 


other attributes. Its job is to accommo¬ 
date, for example, the totally different 
interfaces seen by a terminal in one 
node and what is expected by the appli¬ 
cations program in the other node. Pre¬ 
sentation services in SNA performs data 
compression, additions (such as column 
headings), and translations (program 
commands into local terminal com¬ 
mands, such as “clear screen”). Custom¬ 
er information control system (CICS) 
and information management system/ 
data communications (IMS/DC) are two 
such presentation services in the IBM 
mainframe software world. (These other 
products also perform additional func¬ 
tions beyond presentation services.) 
Level 7: TTbe application. This is an SNA 
end user, a person (or process) who 
wants to use the SNA network. It may 
be internal or external to an SNA node. 
External end users may be PCs on an 
SNA gateway that are accessing a main¬ 
frame as a terminal or the mainframe 
applications program in use; internal 
end users may be applications pro¬ 
grams, resident in an SNA node, that 
will transmit a PC user’s file while the 
PC performs other functions. 


SNA layers are more than mere tax¬ 
onomy; they define peer interactions. 
For example, the transmission control 
layer need be concerned only about 
dealing with its peer, the transmission 
layer, at the other node, and with inter¬ 
acting with the layer above it in its 
node. It assumes that layers below it do 
their jobs to specification. Path control 
can assume that link control presents 
data to it correctly and need not be 
concerned about the algorithm used to 
transmit it without error. 

Levels 1 through 3 are often called 
the transport layers because they are 
the most concerned with providing 
transmission services akin to a commu¬ 
nications common carrier, such as a 
telephone operating company. 

A node on an SNA network con¬ 
tains at least one LU and one PU (physi¬ 
cal unit). The PU controls the resources 
of the node and responds to SNA com¬ 
mands, primarily from path and trans¬ 
mission control. It also responds to 
commands that are transmitted through 
the SNA network from the System Ser¬ 
vices Control Point (SSCP). There is at 
least one SSCP per network, with SSCP 



The SNA prefix and suffix are further subdivided into and suffix are not part of the DIU itself. The actual distribution 

layer-specific prefixes and suffixes. Note that the SNA prefix of the DIU is accomplished by SNADS. 
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(5)1985 Mark Williams Company 





Mark Williams knows that 
programmers are like everyone 
else: you tend to put your pants 
on one leg at a time. 

But you still have to get your 
programs up and running as fast 
as possible. With all the buttons 
buttoned and all the zippers 
zipped. 

That’s why we developed the 
C Programming System. So you 
don’t get caught with your pants 
down. 

To err is human-to debug, 
superhuman. _ 

Normally, nothing is more frus¬ 
trating for a programmer than 
the debugging process. You’ve 
spent months just getting the 
code written, but you know it’s 
going to take at least that much 
more time to get the program 
running right. 

That’s where our C Source 
Debugger (csd) can be a big help. 

cscf lets you debug like a 
human being-in C, not assem¬ 
bler-looking right at your code 
through the csr/window, an 
exclusive Mark Williams feature. 
You can set trace-points to stop 
program execution at particular 
program lines, trace and display 
the value of any C expression or 
variable, and much more. 


With cscf you can run the 
target program a line at a time, 
continue to the next tracepoint, 
or even restart the whole pro¬ 
gram right in the middle of 
debugging. Meanwhile, you’re 
squashing bugs as you find 
them. And your program will 
run without modification. 

Get a leg up on the 
competition. _ 

Every company says its compiler 
produces the fastest, densest 
code. But Mark Williams actually 
proves it. Take a look at the 
benchmark tests below and see 
if you don’t agree. 

Now imagine just how much 
more competitive this kind of 
performance could make your 
products. 


The C Programming System 
supports the complete C lan¬ 
guage as defined by Kernighan & 
Ritchie. But it also goes on to 
include void and enumerated 
data types, register variables, 
structure assignments, Berkeley 
structure rules, and the biggest C 
library available. With support 
for a wide variety of third-party C 
libraries and utilities. 

You also get MS-DOS compat¬ 
ibility, large and small memory 
models, 8087 in-line support, and 
one-step compiling. A full range 
of options increases your flexibil¬ 
ity, letting you compile without 
linking, link without compiling, 
and more. 

With all these advantages, it’s 
no wonder Intel, DEC, Wang, and 


many others have made MWC86 
their compiler of choice. (After 
all, they’re only human.) 

A human interest story with 
a happy ending. _ 

All right, you’re interested-which 
proves you’re not only human, 
but smart. So what do you 
do now? 

Easy. Just call 1-800-MWC- 
1700. You’ll talk to another 
human being who’ll answer any 
questions you have. And if you 
want to order, we’ll send you the 
complete system, including 
MWC86 compiler, C5r/debugger, 
complete library of functions, 
and more. All for just $495. 

The sooner you call, the 
sooner you can be winning the 
race to get your products out the 
door. Which is, after all, a very 
human race. 


EXECUTION TIME (SECONDS) 


PROGRAM SIZE (BYTES) 


633 



MWC L M DRI 




■-Small Memory Model 
■-Large Memory Model 


NOTE: Sort program as in Byte , August 
1983, p. 91. Register declaration added. 
Further information on these benchmarks 
S available from Mark Williams Company 

5 upon request. 



Mark 

Williams 

Company 


1430 West Wrightwood Avenue 
Chicago, Illinois 60614 


Call 1-800-IVIWC-1700 To order. 

IN ILLINOIS CALL 312-472-6659. VISA/MC ACCEPTED 

CIRCLE NO. 186 ON READER SERVICE CARD 















SNA 



Popular 327X emulation products like DCA’s IRMA series make a PC look identical to an IBM 327X terminal from the 3274/76 
controller’s point of view. The cost is very high if the controller and coaxial cables are not already in place. 


commands typically coming from the 
mainframe host. The SSCP allows end 
users to access the network, activates 
links, and allows LU-to-LU sessions. 

LOGICAL UNITS 

An LU initiates a session with a partner 
by providing the partner’s LU name. 

This LU name is transformed into an 
address placed into a packet header 
following access to a local or remote 
director)^ containing name-to-address 
translations. Actual execution-time 
routing uses the address carried in the 
packet headers. Each SNA layer typically 
adds a prefix and suffix to the basic 
packet sent by the application. These 
add-on prefixes and suffixes are shown 
in figure 2; they are presented to the 
peer layer of the remote node. Higher 
layers do not see the headers and 
trailers used by a given layer; lower 
layers transmit them as just more data. 

But what exactly are logical units? 
Presently they are terminals, printers, 
and processes. Processes are simply 


programs that use the network without 
the direct control of a human operator. 
Every logical unit performs only two 
functions: it activates a session, and it 
uses the session to communicate. The 
protocols with which it performs these 
two tasks are collectively called its LU 
Session Type (LU Type). The three 
groups of LU Types are as follows: 

• LU 0: This is not specified by SNA. 

LU 0 is defined by particular imple¬ 
mentations—for example, the Job En- 
tr)^ Subsystem (,JES) of the Multiple 
Virtual Storage (MVS) operating sys¬ 
tem. When SNA sees an LU 0, it does 
not attempt to ensure compatibility 
between layers, but assumes that the 
LU knows what it is doing. 

• Terminals 

LU 1: non-327X printers and other 
keyboard printers 
LU 2: 327X display terminals 
LU 3: 328X printers 
LU 4: like LU 1 

LU 7: 5250 display terminals, typically 
used on System/36 machines. 


• LU 6: program to program. Release 2 
of LU 6 is called advanced program- 
to-program communications (APPC). 

Devices available today that con¬ 
nect PCs to SNA networks commonly 
allow the PCs to emulate LU 2s; some 
allow PC printers to behave like LU 3s. 
Figures 3 through 6 show four ways to 
connect a PC to an IBM mainframe 
through SNA. Currently, more than 35 
vendors produce adapter boards or 
software for SNA access and 327X emu¬ 
lation. Such widespread support con¬ 
firms the demand for this emulation. 

Terminal emulation, however, may 
be the tip of the iceberg where the user 
benefits of an SNA connection are con¬ 
cerned. SNA LU 6.2 can provide PC-to- 
PC file transfer without going through 
the mainframe at all. An understanding 
of how it works must begin with a dis¬ 
cussion of IBM’s Document Content Ar¬ 
chitecture (DCA) and Document Inter¬ 
change Architecture (DIA), which are 
the cornerstones of IBM’s office systems 
file transfer strategy. 



With this method, the PC emulates the 3274/76 cluster controller rather than a 327X terminal. Without additional workstations to 
share the cost of the modems and phone line, this method is often prohibitively expensive. 
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SDLC SNA 

COMxMUNICATIONS LINE 


LOCAL AREA NETOORK BUS 


IBM 37X5 

COMMUNICATIONS 

CONTROLLER 


SERVER 

PC 


IBM 

MAINFRAME HOST 


TO OTHER SNA NODES 


FIGURE S'. PC Access to SNA through Syslenii. yC 


FIGURE 6: Txinccil PC to Mctiiijhiitic SNA Cotiiieclioii thro/i^i>h IA\' 


Local PC-to-PC tasks are handled entirely by the LAN; SNA takes care of communications with mainframes and remote LANs. 


The cabling between the workstations and the System/36 CPU is IBM proprietary. 


DCA, DIA, APPC, SNADS, AND ... 

IBM’s office systems communications 
strategy is summarized in this alphabet 
soup. Documents are composed at 
workstations and stored in a form de¬ 
fined by DCA The document is placed 
into a logical envelope and addressed 
according to DIA. The document is then 
sent to another workstation via SNADS 
(System Network Architecture’s Distri¬ 
bution Services) in response to a re¬ 
quest by an applications program such 
as Personal Services/36 on a System/36. 
The owner of the originating document 
is free to work on another task. 

The brains to perform this opera¬ 
tion in an SNA node originate from LU 
6.2 (remember, advanced program-to- 
program communication). SNADS is an 


application of APPC and resides in SNA 
layers 6 and 7 while APPC operates at 
layers 5 and below. The document in¬ 
terchange process is shown in figure 7. 

DCA is a breath of fresh air in the 
atmosphere of incompatibility among 
word processing programs. IBM uses 
this format to transfer documents from 
its traditional DisplaywTiter Word Pro¬ 
cessor to its first entries in distributed 
office systems: the IBM 5520 and 8100. 

The two types of DCA documents 
are revisable form text (RFTDCA) and 
final form text (FFTDCA). RFTDCA doc¬ 
uments contain text and formatting 
specifications; their content and format 
can be modified. FFTDCA documents 
do not include formatting specifications; 
they are intended for print or display. 


Figure 8 illustrates the relationship 
between the two types of documents. 

Several word processing programs 
for the PC store documents according 
to DCA revisable form or can convert to 
and from it; these include IBM’s Dis- 
pla>writer series and PCwriter. Satellite 
Software’s WordPerfect 4.0 permits this 
conversion, and the next version of 
Microsoft’s Word will conform, as will 
MultiMate’s word processor. Traditional 
automation vendors, such as Wang, NBI, 
Digital, Burroughs, and others, have 
either made the move already or have 
announced the intention to do so. Soon 
users can have the word processing 
product of their choice and still inter¬ 
change truly revisable documents both 
with users of other PC word processing 
systems a?7d users of mainframe word 
processing applications. 

Document Interchange Architecture 
(DIA) makes this interchange possible. 

It functions as more than the envelope 
in figure 7 would suggest—most envel¬ 
opes do not transport letters that the 
recipient can change. And DIA will send 
the letter to multiple destinations and 
direct it to be archived in a libraiy', 
perhaps on a mainframe host. 

DIA’s super-envelope concept is 
embodied as the distribution inter¬ 
change unit (DIU). A DIU is any data 
object—a document is actually a special 
case—that contains a DIA distribute 
command in the form of a prefix and 
suffix bracketing the data. It is sent on 
its way by a distribution service pro¬ 
gram that runs in an SNA logical unit. 

An SNA LU running such a distribution 
program is called a distribution service 
unit (DSU). The distribution program 
that does this is SNADS. 

SNADS is an advanced SNA presen¬ 
tation service, residing in layers 6 and 7 
(see figure 1). Distribution requests are 
queued in presentation service and pre¬ 
sented to the data flow and transmis- 
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Documents in either revisable or final form are sent in a DIU “envelope” and dis¬ 
tributed by SNADS without further supervision by the originator of the document. 


Sion control layers. The break from tra¬ 
ditional terminal-to-mainframe traffic in 
the handling of LU 6.2 data, such as 
SNADS DIUs, takes place within layers 
6 and 7. Terminals always establish ses¬ 
sions with other SNA logical units; by 
contrast, workstations using SNADS sim¬ 
ply dispatch a document or other data. 
The difference is similar to that be¬ 
tween establishing a phone conversion 
and sending a letter. 

The distribution of data is then 
performed asynchronously—the origi¬ 
nating task does not wait for its comple¬ 
tion before continuing its function. (Do 
not confuse this use of asynchronous 
with its more familiar use in reference 
to start/stop terminals such as teletype¬ 
writers. Synchronous terminals wait for 
polling signals from their host; asyn¬ 
chronous, in a broader sense, refers to 
devices or processes that do not wait 
for a synchronizing signal.) 

The transmission control layer s 
function for LU 6.2 also differs in that a 
DIU may be addressed to several DSUs, 
another LU (workstation queue) in the 
same node, and several remote LUs. In 
such a case, it must direct the DIU up 
to the local LU, and replicate it to path 
control to the remote DSUs. 

A complete SNADS network is 
shown in figure 9. Users are named 
with distribution user names (DUN) 
and distribution service units are 
named with distribution service unit 
names (DSUN). A user’s DSUN is his 
address; at any particular instant, a user 
has only one address. The DSUN can be 
split into two parts, to group users by 
location and further by function or 
department. In figure 9, A through E 
are DSUNs, and the common surnames 
in the boxes adjacent to the DSUNs are 
DUNs. DSUNs can be grouped by a 
distribution group name for ease of ad¬ 
dressing. In the diagram, MAN and PER 
are group names; a user’s DSUN can 
appear in several groups (as COLLINS 
appears in groups PER and PAY). An 
optional link to a mainframe running 
IBM’s Distributed Office Support System 
(DISOSS) can archive documents and 
transfer them to other PCs that are 
connected to the mainframe. 

Currently, only the IBM 5520, 8100, 
System/36 and System/38 office systems 
function completely as the DSUs just 
described. The 5520 and 8100 were the 
first distributed controllers in IBM’s 
DISOSS architecture. System/36 SNADS 
support came later, and IBM is ex¬ 
pected to announce a PC/AT enhance¬ 
ment that permits System/36 emulation. 
PCs connected as workstations to these 
office systems can use SNADS now. The 


systems can automatically use the main¬ 
frame for archiving DCA documents or 
retrieving other mainframe information; 
the IBM mainframe program products 
DISOSS for MVS, and PROFS (Profes¬ 
sional Office System) for VM will per¬ 
form these functions. 

What of the third-party SNA gate¬ 
ways, interfaces, and adapters advertised 
so pervasively? They will get the user to 
LU 2 and 3, some with multiple main¬ 


frame sessions. If the SNA interface has 
file transfer capabilities, a document can 
be sent through SNA to a mainframe, 
and from the mainframe it can be di¬ 
rected to another PC through SNADS. It 
is important to remember that LUs 
2 and 3 do not have direct access to 
SNADS; that requires LU 6.2 support. 

Four popular methods for hooking 
up a PC to today’s SNA in an IBM envi¬ 
ronment are as follows (refer to figures 
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REGARDlf $S OF YOUR 
K ENVmOIIMENI, 
BABY/36" 



If You An: You Can: 


I Doing RP6II Program Development 

H A Large Company 

I A Software House marketing 
applications to the System/34- 
System/36 community 

H A Small Emerging Company 

I A Remote Location 

I Troubled with an overloaded 
System/34 or System/36 

B Networking PG 

B On a Restricted Budget 

B INTERESTED! 


Use 6ABY/36 on your PC to develop and compile RPGII programs that will run on your IBM PC, XT, AT or your 
IBM System/36. 

Use BABY/36 to increase the cost effectiveness of your System/36, and use your existing application software to 
run autonomously on your PCs at remote or smaller sites. 

Use BABY/36 to download your existing System/34-System/36 applications onto the PC, thereby creating a 
brand new marketplace for your products. 


Use BABY/36 to run sophisticated business opplications software on the PC, and as you grow, this same 
software can be run on your System/36. 

Save thousands of dollars in communications costs by using BABY/36 with a PC, and transmit data only at the 
end of eadi day. 

Use BABY/36 on a PC to offload any of your applicotions, data files or development activities. 


Use BABY/36 ... it understands IBM 3.1 Networking. 

Use cost effective minicomputer software on cost effective personal computers. 

Give us a call. (We also hove BABY/34™ of course, which emulates IBM System/34 on the PC for all RPG II 

opplications.) IBM H o nglstefed trodanwric of Intontotional Businoss Modiioos Cotporalion. 

BABY/36 ond BABY/34 ore re^stered trodemoiks of Cofifomia Soflvtore Products, Inc. 


CALIFORNIA SOFTWARE PRODUCTS, INC. 

525 North Cabrillo Park Drive, Suite 300, Santa Ana, CA 92701 • 714/973-0440, TLX 685645 
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3 through 6, respectively): 

1. Coaxial connection to an IBM 3274 
or 3276 cluster controller 

2. SDLC adapter connected to the SNA 
network 

3. Connection to a System/36 or other 
office system 

4. Connection to a LAN with a gateway 
to an SNA network 

Using IBM hardware and software, 
the first method requires a 3278 Emula¬ 
tion Adapter ($905—all prices are IBM 
list) and the 3278/79 Control Program 
($235). If coaxial access to a 3274 or 
3276 controller is already present, 
cabling costs are kept to a minimum. 
This connection does not allow multi¬ 
ple mainframe sessions, but does have a 
file transfer capability. Access to SNADS 
is possible by transferring a DIA/DCA 
document to DISOSS on the mainframe 
and having DISOSS redirect it through 
the SNA network. Future direct access 
to SNADS is unlikely through the 3274/ 
76 cluster controllers; the cluster con¬ 
troller function has been very tightly 
defined for some time, and IBM gives 
no indication of an expansion that 
would support SNADS. 

In the second method, a PC emu¬ 
lates an IBM 3274/76 controller and re¬ 
quires an IBM SDLC adapter ($240) and 
the IBM SNA 3270 Emulation Program 
($700). It also requires an RS-232 con¬ 
nection to a 37X5 controller, perhaps 
through modems and a leased tele¬ 
phone line. The 37X5 port costs be¬ 
tween $2,000 and $4,000, depending 
upon the options included, and the 
modem/phone link costs several thou¬ 


sand dollars, plus ongoing operating ex¬ 
penses. These costs are divided among 
workstations in methods 1, 3, and 4; 
method 2 is usually the most expensive 
solution. Direct access to SNADS is not 
presently available (although documents 
can be transmitted through the host as 
described in method 1). It is feasible 
for an individual PC, but more likely an 
AT, to function as a DSU. PC networks 
are the most strategic place to intro¬ 
duce this capability, as discussed below. 
Many third-party vendors offer similar 
adapters and programs, sometimes at 
lower cost than IBM. 

Micro Plus offers an interesting 
variation to method 2 with a master/ 
slave hardware system. Its MP03 3274 
controller board emulates a 3274/61 
C controller and allows PCs equipped 
with the slave board and other LU 
2 and 3 devices to be connected in 
multidrop fashion; as many as 128 LUs 
are supported. It is a LAN for main¬ 
frame service. The MPOl controller 
board lists for $1,695, the MPOl slave 
for $1,095; cabling is extra, so while 
this is not inexpensive, it may cost less 
than an IBM cluster controller. 

In methods 1 and 2, mainframe 
applications such as TSO, CMS, CICS, or 
PROFS provide presentation services. 
Data flow control is achieved by the vir¬ 
tual telecommunications access method 
(VTAM). VTAM, the presentation ser¬ 
vices program, and the application run 
on the mainframe. The function of 
lower layers transmission control 
through link control are performed by 
the network control program (NCP) in 


the 3725 or 3705 (37X5) communica¬ 
tions controller; physical control is 
performed by 37X5 hardware. 

The third method involves an 
office system processor such as the IBM 
System/36, 5520, 8100, or System/38. All 
of these system are currently offered, 
but IBM is clearly positioning the /36 as 
its strategic product in office systems. 
The typical System/36 configuration is 
much like a LAN with a star topology; 
the /36 is the central server. (See figure 

5.) The system provides central file, 
print, and SNA communications services 
to PCs and can be used as a processor 
by dumb terminals. 

IBM is promoting the PC as the 
principal workstation, and it announced 
the Personal Services and new Display- 
write products for System/36 in October 
1984. Personal Services will provide PC 
users with mail, directory, and file cabi¬ 
net services, and addressing documents 
under DIA for SNADS or DISOSS distri¬ 
bution. Displaywrite/3 for the PC and 
Displaywrite/36 for the System/36 pro¬ 
vide their respective users with the 
same word processing environment. 

The System Support Program (SSP) in¬ 
cludes support for LU 2 and LU 3 for 
327X/328X emulation and LU 6.2 for 
SNADS. (Wang, NBI, Digital, Burroughs, 
and other vendors in the more tradi¬ 
tional office market have announced 
similar products.) As with the /36, either 
PCs or dumb terminals can function as 
workstations. 

The System/36 approach is cost ef¬ 
fective only when enough workstations 
are connected sufficiently to distribute 
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Pascal' 

power 

booster. 


TlJrbO”PllJS (Versions) 

Turbo-Plusis a library of 
procedures crafted in assembly 
language and is designed to enhance 
Turbo Pascal'^'versions 2.0 and 3 0. 
No royalties are required for 
applications developed using 
Turbt)-Plus'“. These pix)cedures are 
extremeh' fast and combine 
automaticalh’ with \our programs. 
The benefit to you is rapid 
dex elopment turn around time and 
smaller, faster application 
programs. Turbo-Plus'” includes: 

Display Map Generator 
Pop-up Turbo Reference Guide 
Instant Text Display 
Advanced Keyboard Control 
Instant Text Retrieval 
RamWindow 
Screen Snapshot 
Enhanced Input/Output Facility 
Snow Removal 
Sample Programs with 
Source Code 
Printed Turbo-Plus 
Reference Guide 


Run Lotus" 1-2-3, 
Symphony" and 
Sidekick without 
the floppy disk 
hassle. 


HardRunner" 

Run h)tus'“ 1-2-3, Symphony'” and 
Sidekick'” dirccth’ from your hard 
disk without your system diskette in 
drive A. 

Join thousands of satisfied 
custt)mers who use this product and 
no longer worry about losing or 
destrox'ing their system program 
diskettes. 

Vie guarantee that HardRunner'” 
makes absolutely no alterations to 
your Lotus'”, Symphony'” or 
Sidekick'” programs. HardRunner'” 
actually copy protects them on the 
Itard diskette. HardRunner'” 
requires less than 800 bytes of 
memory. (For the IBM PC/XT/AT/ 
32‘’0, true compatibles, and Tl Pro. 
DOS 2.0 or higher is required.) 
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Creative 

cursor 

control. 

NoBlink /Accelerator 

With .NoBlink'”, a keystroke lets \’ou 
go from a blinking cursor to a solid 
block cursor in any color and speed 
\'ou choose. And change back to 
blinking in the middle of the 
program. 

The NoBlink'” cursor reduces eye 
fatigue which increases productix ity. 

The accelerators' rapid rnox ing 
cursor works in most programs 
including word processors and 
spread sheets such as Lotus'”. 

Like the blinking cursor, 
NoBlink'” is disabled in graphic 
modes. (For the IBM PC/XT/AT/ 
32"^0/Jr., and true compatibles like 
Compaq and AT&T 6300. ) 


To order, call or write: 

Nostradamus Inc. 

5320 South 900 East 
Suite 110 

Salt Lake City, Utah 84117 
Telephone (801) 261-0769 

Dealer and corporate 
inquiries welcome, 

CIKCI.r .\'0 1^3 ON HEADER SERVICE CARD 


W Nostradamus Inc. ^ 


Please send me: 

□ HardRunner $39.95 

□ NoBlink $39.95 

□ Turbo-Plus $59.95 


□ Check □ Money Order 

□ Visa/MasterCard/Amex 

No_ 


Name_ 

Address_ 


Total amount 
enclosed $_ 


City/State/Zip 


U.S. shipping and handling included. 
Outside U.S., add $10.00 per item. 



Expiration 
Date_ 


Nostradamus Inc. 

5320 South 900 East, Suite 110 
Salt Lake City, Utah 84117 
telephone (801) 261-0769 
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An SNA user’s address is called a DSUN; at any one time a user may have only one 
address. Within the DSUN the user is identified by a Distribution User Name (DUN). 


the costs of the central server. The typi¬ 
cal configuration of an entry-level, 16- 
user system (minimally) consists of the 
equipment listed in table 1. Additional 
costs per PC connected to the system 
include $250 for the Personal Services/ 
PC software and $845 for the System/36 
Attachment Convenience Kit (cables, 
board, connectors). The cabling be¬ 
tween the workstations and the System/ 
36 is IBM proprietary: IBM must supply 
all of the hardware. 

The cost of such a sophisticated 
central server can be justified by a large 
number of workstations or central ap¬ 
plications. The /36 and other office pro¬ 
cessors have a rich set of applications 
programming languages and developed 
applications. In addition, they offer 
SNADS capability now for workstation- 
to-workstation file transfers. 

Current rumors about a System/36 
processor on a PC/AT suggest that these 
functions may be available soon on 
products that are classified as personal 
computers. Thus, methods 3 and 4 may 
become less distinguishable. 

Method 4 is an access to SNA 
through a PC LAN. IBM’s PC Network, 
Microsoft’s MS-NET, and Novell’s Net¬ 
ware are emerging as the software lead¬ 
ers. The PC Network Control program 
will, of course, run on IBM’s PC LAN 
based on Sytek broadband hardware. 
Microsoft and Novell LAN software 


products run, or will run, on a variety 
of LAN hardware, including EtherNet, 
twisted pair, and (very likely) IBM’s. 

In the PC network, an SNA gateway 
requires a communications server—this 
is a PC, XT, or AT that may be used 
concurrently as a DOS workstation. This 
server must have an SDLC communica¬ 
tions adapter. Table 2 shows a typical 
hardware/sofiware configuration for a 
communications server that serves 16 
workstations. Other expenses include a 
per-PC cost of $75 for the PC network 
software, $695 for the PC Network 
Adapter, and $375 for the PC Network 
SNA emulation program. 

A communications server node 
incorporating the hardware and soft¬ 
ware in table 2 allows as many as 16 
PCs on the IBM LAN to emulate a 327X. 
Each PC must have its own copy of the 
PC Network SNA emulation program. 
The server itself can be a workstation if 
fewer than 12 concurrent PCs are emu¬ 
lating 327Xs. The price is much more 
attractive than method 3, but LU 6.2 
SNADS is not yet supported by any PC 
software (even though IBM appears 
poised for the move and other vendors 
are now building the support into 
their products). 

Pathway Design has an SNA link/ 
327X emulation package called netPATH 
for LANs running Novell’s Netware. 
Netware is positioned to compete with 


Microsoft’s and IBM’s network software; 
it already runs on more than 10 PC 
LANs, including coRvus, EtherNet, Gate¬ 
way, Proteon, Santa Clara Systems, and, 
reportedly, the IBM LAN. It permits 
porting applications across the various 
hardware on which it runs. 

Novell’s LAN security is the best of 
the lot, with eight UNIX-like attributes 
for both users and files. It is the- only 
LAN with a security system that distin¬ 
guishes between program copy and 
execute, providing users the ability to 
execute a program, but not download it 
to disk (a pertinent consideration in 
light of recent lawsuits concerning vio¬ 
lation of license agreements). Vendors 
are ever more frequently announcing 
versions of their software designed to 
be run on LANs; SSI’s WordPerfect is a 
good example of such a product. 

In addition, Novell has been ship¬ 
ping its products for more than a year; 
shipments of the IBM PC Network are 
just beginning. Netware includes elec¬ 
tronic mail, disk caching, directory 
hashing, elevator seeking, and a full¬ 
screen help facility. Like any product 
that intends to survive the inevitable 
LAN shakeout, Novell’s Netware is a true 
file server with record-level locks. 

In mid-April, Pathway’s netPATH 
was being shipped to beta test sites. It 
allows LU 2 and LU 3 emulation, with 
multiple sessions; as many as 32 com¬ 
munications sessions are supported 
concurrently. Pathway plans LU 6.2 sup¬ 
port and is building support for it into 
the basic SNA layers. Later releases will 
provide LU 6.2 SNADS at the presenta¬ 
tion layer and above. The company also 
plans an applications program to ad¬ 
dress a document using DIA and will 
have an alternative SDLC board with a 
coprocessor, allowing SDLC speeds of 
up to 56 kilobaud. 

A Novell/Pathway communications 
server presently must be a dedicated 
PC. Table 3 shows a typical configura¬ 
tion for 16 PCs. The actual price is de¬ 
pendent upon the network hardware, 
the number of concurrent SNA sessions, 
and the number of Novell nodes (the 
prices quoted are for 16 workstations). 

IAN SHAKEOUT 

While the microcomputer industry 
seems to be settling down to a smaller 
number of established vendors and 
products, the field of LANs and micro- 
to-mainframe connectivity is still mov¬ 
ing all too quickly in divergent direc¬ 
tions. The Systems Network Architecture 
is complete, in place, and unlikely to 
need modification to support the future 
needs of connected microcomputers. 
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BUSBOARD SAVES MONEY 


If you’re configuring or upgrading your PC, 
Busboard can save you money in more ways 
than one. Since you only add what you 
need, you don’t spend more than you need 
to. Since Busboard saves slots it can also 
allow you to expand your system without 
needing an expansion chassis. And since 
low cost modules can be added in the future, 
you will never need to replace your expan¬ 
sion board. 


New! Busboard 1000 

This specially designed Busboard is 
now available for the Tandy 1000. 
Busboard 1000 saves money and 
valuable slot space in the Tandy 1000 
PC. This 10" board allows the addi¬ 
tion of up to 6 modules including 
Serial, RAM, Clock/ Calendar, 
Parallel and more IN ONE SLOT of 
the 1000. $69.95* 

128/512K RAM Module 

This module allows the addition of 
up to 512K of dynamic memory using 
low cost 256K DRAMS. Switch op¬ 
tions include parity enable, memory 
offset and 64/ 256K device type. 
May be used with or without parity 
installed. OK RAM $89.95* 


More Busboards to Choose From! 

I/O Busboard A low-cost board with the 
ability to add up to 8 modules. Also features 
a breadboard area for your own circuits. 

$79.95* 

Busboard 512K Socketed for up to 512K 
of memory using 64K DRAMS. Up to 8 
Busmodules may be added (4 front and 4 
back) without using more than one slot in 
an IBM PC. $179.95* 

Multiple Async Applications! 

If you’re using the PC to interface to more 
than one Async port, the Busboard Asynch¬ 
ronous Communications I/O Module can 
provide the ultimate solution. Advantages 
over competing products include: 

• Only pay for the number of channels 
needed. 

• RJ45 and DB25 cabling options avail¬ 
able. 

• Multiple ports on a single interrupt 
level. An interrupt status register indi¬ 
cates which devices are interrupting. 



• Multiple interrupt software driver and 
supplied source code helps you get your 
application written sooner. 

• May be used with other Busboard pro¬ 
ducts for high slot efficiency. 

Asynchronous Communication Module 

This module can be configured as Comml, 
Comm2 or with the Busboard MultiComm 
software as Comm 3-14. This allows any 
number of Async boards from 1 to 14 in a 
PC. Features straps for modem control 
handshaking, interrupt level and interrupt 
status. 

$89.95* 

More Modules Available! 

A full array of modules save you money 
while your system grows. 

Clock Calendar — Provides a crystal con¬ 
trolled chronograph which provides the 
accurate time and date each time the com¬ 
puter is powered up. Includes clock set 
software. $69.95* 

Parallel Printer Module — Provides an 
IBM compatible Printer Interface which 
can be configured for LPTl, LPT2 or LPT3. 

$69.95* 

24 Bit I/O Module — 8255 PPI based 
module provides 24 bits of binary control 
inputs or outputs. Features selectable add¬ 
ress decoding, external cable configuration 
and half the board is available for proto¬ 
typing. $69.95* 


Additional Modules Available: 

Monochrome Display Module $ 199.95* 
Game I/O Module $69.95* 

16 Channel 8 Bit A/D Converter $109.95* 
Floppy Disk Controller Module $ 169.95* 
300 Baud Modem Module $ 149.95* 

Available Software: 

Busdrive^" Ramdisk Utility 
BusspooF** Printer Spooler 
MultiComm Multiple Async Driver and 
Subroutine Package 

Save Money! 

If you’re configuring your system now, 
specify the Aquix Busboard. Busboard saves 
money while saving slots. 

To hear more about the Busboard Modular 
expansion products, call (714) 666-1050 or 
drop us a line. Dealer/OEM inquiries 
welcomed. 

4051 E. La Palma, Anaheim, CA 92807 
*Suggested retail price 
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TABLE 1; Entry-level, 16-user System 



PURCHASE 

PRICE 

LICENSE/ 

MONTH 

■;Systern/36 entry processor (128KB) 

$18,000 

.n/a ' , 

; System/36 Clp^^:(512KB, communications, 22 

8320 

n/a 

workstations) 

System/36 System Support Program 

4,000 

$235 

SSP Fesiture ^03 fcr LU 2 emulation 

2,500 

none ^ 

i:^SIrtwrite/36 

2,000 

125 

Personal Services/36 

3,000 

190 

TofAi “ ™ .'.■ 

1^7,820 



The costs for the Systeiii/36 processor often can be justified by considering the 
many applications software packages available for the Systeni/36. 


TABLE 2: Communications Server for 16 Workstations 


IBM LIST 

PRICE 

; IBM PC 5150 2. DSpD drives, 256KB 

$2,295 

1 IBM monochrome disBlay 

275 •' ■ 

IBM monochrome display/printer adapter 

250 

SDLC communications adapter 

240 

! 2 FC Network translator units (each serves 8 PCs) 

1,190 

PC Network adapter 

695‘ 

PC Network program 

75 

PC Network SNA emulation program 

375 

TOTAL 

. ^ $5,395' 


This table lists costs for a 100-percent IBM LAN/SNA server system for 16 PCs. This 
system does not support LU 6.2 SNADS and IBM has not announced support for it. 


TABLE 3t Novell/Patlnvay Coniiniinications Server for 16 PCs 


PRICE 

' IBM PC 5150 2 DSDD drives, 256KB 

12,295 

IBM monochrome display 

275 

IBM monochrome display/printer adapter 

250 

Pathway communications adapter 

295 

Novell-compatible network ailapter 

695 

Novell network starter kit 

2,495 

Pathway netPATH SNA-3270 

.. 

1,395 




The Novell/Pathway SNA/LAN server system is slightly more expensive than an 
all-IBM system, but it has better security and will eventually support SNADS. 


SNA can be accepted as a given; the 
issue now becomes connecting to 
SNA—how and at what cost. 

The cost of connecting several PCs 
to an existing SNA network is quite 
high unless much of the infrastructure 
(cabling, cluster controllers, high-speed 
phone lines, and modems) is already in 
place. The cost of building a LAN from 
scratch is much less and LANs promise 
to support access to SNADS through 
gateways—access that may never hap¬ 
pen through the more limited portal of 
3274/76 cluster controllers. IBM and 
Novell are clearly moving toward 
SNADS from their LANs. 

The waters have not yet cleared 
around LANs. IBM’s LAN is extremely 
new; not an in-house development, IBM 
bought the Sytek LAN technology for 
marketing, rather than technological, 
reasons. This broadband system uses a 
radio-frequency carrier that some ex¬ 
perts say makes it less reliable than 
baseband (EtherNet-type) systems. Time 
will tell. MS-Net is not yet shipping, and 
there are still some holes in Novell’s 
otherwise excellent product. 

Waiting and watching LAN develop¬ 
ment could be the best course for the 
moment. Even though LAN technology 
is not yet mature, LANs do serve the mi¬ 
crocomputer itself—and not simply as a 
sidekick to the mainframe. Novell has 
provided all the hooks for solving the 
knotty hassle of site licensing of soft¬ 
ware: a properly written application 
keeps track of the number of copies of 
itself that have been distributed to PCs 
on the network, and it locks out further 
use once the number equals that speci¬ 
fied by a site license. (The application 
must do this housekeeping—the net¬ 
work provides only the hooks.) And, of 
course, as a local network, a LAN re¬ 
lieves the mainframe of handling strictly 
local matters, such as sending a copy of 
a large file to the PC in the next office. 

It will take about a year for one of 
the three companies (IBM, Novell, or 
Microsoft) to establish itself as the dom¬ 
inant force in the LAN software arena. 
Networking software options should be 
held open until then. (Novell’s IAN soft¬ 
ware currently runs under many ven¬ 
dors’ hardware as will Microsoft’s in the 
next year.) SNA is ready; programmers 
should study it and prepare to use its 
power as best suits their distributed 
computing needs. 
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COMPANY MISSION 

His company has sent him on a 
mission to expand its IBM PC 
capabilities without bursting 

theDPbudget. 




He’s the company PC expert with more years 
experience—an.d more actual “hands-on” time 
with microcomputers—than any of his col- 

And he (lihe 75,000 other PC experts) 

PC Ttech Journal every month. It keeps 
date and well informed. His corporate 
responsibilities demand it. 

The source for advanced PC experts 
He (and 75,000 PC experts like him) read PC Tech 
Journal every month. He uses the information 
in Tech Journal to stay up to date and well-in¬ 
formed. His corporate responsibility demands it. 

So it’s no surprise that PC Tech Journal is his 
favorite IBM PC / compatible magazine. Tech 
Journal articles get to the heart of the matter 
sidestepping the complex details 
required to thoroughly understand how a task is 
completed, 
on target 

tHe recalls reading two articles in Tech Journal 
Ithat will be of help to him in this case: Atindra 
ichaturvedi’s tutorial on tree structures, and the 
second on programming for the 
3270-PC by Armen Harian and 
Jeffrey Krantz. Tech Journal 
works for him—that’s what 
keeps him such a loyal reader. 

Power buyers that dig through 
PC Tech Journal year round 
Being the company trouble¬ 
shooter means having the 
answers. And part of the 
answer is knowing 
ucts are available and 
where to find them. 

Over 60% of PC Tech 
Journal readers, rate the 
articles and advertise¬ 
ments “extremely” 
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helpful as sources of buying information—more 
helpful than manufacturers’ literature, salesmen 
and dealers, articles and advertisements in general 
magazines... 

So put your products where PC experts look for 
them. Call your PC Tech Journal sales representa¬ 
tive to reach 75,000 power buyers who unearth 
your products as they dig through PC Tech Journal 
every month. 
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If your company recently sent you on a mission, we'd like to hear about it. 

Please write: Mike Federle, PC Tech Journal, One Park Avenue, New York, N.Y. 10016 
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PHOTOGRAPHS • CHRISTINE ARMSTRONG/BLAKESLEE LANE 



The IBM Professional Graphics Controller 
and the Vectrix VKIPC 



IBM Professional Graphics Electrohome ECM I 3 OI 

Display and PGC Board RGB Monitor and Vectrix 

VX/PC Board 


THOMAS V. HOFFMANN 


ith each new graphics card that 
is developed, the possibilities 
get bigger and better. Each new 
generation offers more colors, more re¬ 
solution, more features, more fun. Over 
the past two years, PC Tech Journal has 
reviewed seven graphics cards; the next 
always seems to outshine the others. 
Such is the case with the eighth and 
ninth cards to be reviewed here: the 
IBM Professional Graphics Controller 
and the Vectrix VX/PC Color Card Set. 

A little history may clarify the situa¬ 
tion. The familiar IBM Color/Graphics 
Adapter (CGA) can display up to 4 
colors at a time from a set of 16 colors 
in medium resolution (320 by 200), or 


black and a choice of one other color 
in high resolution (640 by 200). This 
product costs about $250. Big deal. 

A few cards (such as Tecmar’s 
Graphics Master) can provide all 16 
colors in high resolution, and with the 
right monitor and a bit of programming 
magic, it can stretch the vertical resolu¬ 
tion up to 400 lines. Priced in the $600 
to $700 range. Better. 

IBM’s Enhanced Graphics Adapter 
(EGA) still gives only 16 colors in high 
resolution (640 by 350), but they are 
chosen from a set of 64 different colors: 
instead of just RGB and intensity, there 
are two bits for each color output, giv¬ 
ing four intensities for each primary 


color, and 4 x 4 x 4 = 64 total. The 
EGA runs about $1,000 fully loaded 
with 256 KB of graphics memory. Now 
we’re getting somewhere. (Others must 
think so, too. Rumor has it that at least 
four companies are building EGA 
clones with extensions.) 

The IBM Professional Graphics 
Controller (PGC) can display 256 differ¬ 
ent colors on the screen at the same 
time, choosing from a set of 4,096 po- 


By varying the contents of the color look¬ 
up table, the digitized mandrill supplied 
on the PGC demonstration diskette can ap¬ 
pear in many colors. These photographs 
were taken directly from the PGC screen. 
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GRAPHICS 


tential colors (4 bits, 16 intensities per 
primary), in 640-by-480 high resolution. 
Cost is $2,995. This is serious stuff. 

The Vectrix VX/PC does 51^ colors 
at once, in 672-by-480 resolution, from 
the same set of 4,096 colors. Cost: 
$2,495. For $500 more the color set can 
be expanded to 16.8 million (8 bits, and 
thus, 256 intensities for each primary 
color). This is getting more and more 
serious all the time. 

FEATURE THIS 

These systems have a lot more to offer 
than just more pixels and colors. Both 
card sets (the PGC is a three-card sand¬ 
wich; the VX/PC consists of two cards) 
contain on-board 8088-family proces¬ 
sors that accept high-level commands 
from the host PC and independently 
perform the low-level pixel operations 
to form the displayed image. This 
greatly simplifies the programming re¬ 
quired to generate images and relieves 
the host processor of the overhead of 
pixel-diddling. In addition, both prod¬ 
ucts can emulate the original IBM 
Color/Graphics Adapter for compat¬ 
ibility with existing software. 

Both high-level graphics command 
sets include functions for two- and 
three-dimensional drawing, color look¬ 
up table manipulation, and pixel-level 
image transfers in either direction. The 
2-D commands include simple line 
drawing, arbitrary polygons, area filling, 
and text with variable size and orienta¬ 
tions. The 3-D commands support trans¬ 
lation, scaling, and rotation of 3-D ob¬ 
jects, and perspective projection onto 
the 2-D screen. In addition, each prod¬ 
uct offers some unique features. 

The PGC contains a simple but 
powerful command list that is very 
much like the macros common in as¬ 
semblers, word processors, and many 
other applications. As many as 255 se¬ 
quences of commands can be defined 
and then stored in local PGC memory— 
up to 20KB total. Any defined sequence 
can be executed one or more times 
with a single command. Command list 
executions can even be nested, like 
subroutine calls. 

The VX/PC boasts a fast DMA image 
transfer capability (available only on the 
enhanced version with the 16.8-million 
color palette), and special image read- 
back commands that send the data in a 
form suitable for printing on 8-color 
printers. Two forms of hard-copy output 
are supported. One selects the printer 
color that most nearly approximates the 
actual displayed color for each pixel. 

The other form uses dithering tech¬ 
niques to produce 125 color combina- 


Ithe PGC contains a simple 
but powerful command list 
feature that is very much like 
the macros common in as¬ 
semblers, word processors, 
and other applications. 


tions by mixing the three primary 
colors in groups of four pixels. Utility 
programs are provided to transfer 
images from the VX/PC to the Radio 
Shack CGP-220 Color Inkjet, Canon Ink¬ 
jet, and Quadram Quadjet printers. 
Other features supported by the VX/PC 
include a light pen, crosshair graphics 
cursor, and hardware pan and zoom. 

Table 1 is a side-by-side compari¬ 
son of the features of both systems. 

HARDWARE ARCHITECTURE 

The PGC is a three-board sandwich. 

One outer card contains 320KB of 
graphics memory and associated logic; 
the other has an 8-mHz 8088 processor 
with 64KB of ROM; and sandwiched be¬ 
tween them is a shorter card with the 
CGA emulation support logic. The two 
outer cards are spaced 0.8 inches apart 
to fit into two adjacent expansion slots 
in an PC, XT, or AT expansion chassis. 
The PGC will not fit in a standard five- 
slot PC motherboard because the slots 
are too far apart. This is a distinct disad¬ 
vantage to owners of five-slot PCs. If 
IBM had used a flexible cable between 
the boards, as Vectrix does, then any PC 
could accept the unit. 

The display and memory logic on 
the PGC is designed for very fast access 
by the display microprocessor: memory 
is fetched 20 bytes at a time from five 
32-bit-wide banks, and special latches 
buffer data written to the display mem¬ 
ory, allowing the PGC s 8088 to run at 
full speed even during display refresh. 

All PGC commands, even the low¬ 
est level 2-D line drawing and area fill¬ 
ing commands, are implemented in 
software that is contained in the 64KB 
ROM program executed by the on¬ 
board 8088 processor. Apart from the 
clever display memory organization 
mentioned earlier, the PGC has no spe¬ 
cial graphics hardware. Unlike the En¬ 
hanced Graphics Adapter, the PGC uses 
very few custom, large-scale integrated 
(LSI) circuits, apart from some pro¬ 


grammable logic arrays that are used to 
control the addressing sequence of the 
graphics memory. 

The PGC’s color look-up table con¬ 
tains 256 12-bit entries, consisting of 4 
bits of intensity information for each of 
the three primary colors: red, green, 
and blue. Since each primary can have 
16 intensities, a total of 16 x 16 x 16, or 
4,096, colors is possible. 

The VX/PC has only two boards, 
with a ribbon cable connecting them to 
each other. In the 16.8-million color 
version, a small daughterboard is added 
to one card. Since the board spacing is 
not fixed (as it is in the PGC), either 
version of the VX/PC will fit in two adja¬ 
cent slots in any IBM PC and many 
compatibles. The Vectrix set uses an 8- 
mHz Intel 80188 processor and an NEC 
7220 single-chip graphics processor. 

The NEC 7220 manages the graph¬ 
ics memory and CRT timing and has 
built-in capabilities for 2-D drawing, 
area filling, character generation, light- 
pen debouncing, and panning and 
zooming the image. The 7220 reduces 
the complexity and cost of a graphics 
display system, but imposes some per¬ 
formance penalties as implemented in 
the VX/PC. It has a single 16-bit data 
path to the display memory, as com¬ 
pared to the PGC’s 160-bit-wide path; 
the difference is quite noticeable in 
memory-intensive operations such as 
area filling. The VX/PC’s performance in 
simple 2-D drawing functions is inverse¬ 
ly proportional to the number of bit 
' planes enabled; the PGC is much less 
influenced by bit plane masking. 

The VX/PC color look-up table has 
512 entries, each of which has eight bits 
for each primary color. In the basic 
card set only the high-order four bits of 
the color table entries are actually used, 
resulting in the same 4,096 potential 
color combinations as the PGC. In the 
expanded 16.8-million color palette ver¬ 
sion, the low-order four bits in each 
entry are active, providing 256 possible 
intensities per primary color. 

Both the PGC and the VX/PC re¬ 
quire high-resolution analog displays, 
such as the IBM Professional Graphics 
Display ($1,295). This display has a 14- 
inch monitor with a .31mm-dot pitch 
black matrix screen and a special con¬ 
trast-enhancing, anti-reflective screen 
coating. The Professional Display oper¬ 
ates at a 30-kHz horizontal scan rate, 
noninterlaced, with a refresh rate of 60 
frames per second, and can display 640 
pixels by 480 lines. The video band¬ 
width is 25 mHz. 

Notice, however, that the Profes¬ 
sional Graphics Display is the same size 
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PGC 

VX/PC 

PHYSICAL 



Backplane spacing requirement 

8 inches only 

Any PC 

Slots required 

2 full size 

2 full size 

Power (5 volts DC) 

5.0 amps 

4.5 amps 

DISPLAY PROCESSOR 



Processor 

8088, 8 mHz 

80188, 8 mHz 

Processor firmware 

64KB 

16KB (32KB max) 

Processor RAM 

20 KB 

8KB 

User programmable 

No 

Yes 

Graphics Processor 

Discrete logic 

NEC 7220* 

Graphics Memory 

307KB 

384KB 

DISPLAYED IMAGE 



Resolution 

640 by 480 

672 by 480 

Bit planes/colors 

8/256 

9/512 

Palette (total colors) 

4,096 

4,096 standard 



16.8 million optional 

CONFIGURATION 



Coexist with monochrome 

Yes 

Yes 

Coexist with CGA 

Yes 

No 

CGA emulation mode 

Yes 

Yes 

Emulation performance 

Slow (text) 

Normal 

Emulation character box 

8 by 16 

8 by 8 

PROGRAMMING CONSIDERATIONS 



Communications scheme 

Memory FIFO 

I/O, DMA 

Virtual coordinates 

-32768.00000 

-32768 


+32767.99999 

+32767 

Accepts floating point 

Yes 

No 

2-D drawing 

Yes 

Yes 

3-D drawing 

Yes 

Yes 

2-D transformations 

Yes 

Viewport only 

3-D transformations 

Yes 

Yes 

2-D clipping 

Yes 

Ye§ 

3-D clipping 

Yes 

Limited 

Drawing modes 

Replace 

Replace 


Complement 

Complement OR 

Bit plane masking 

Yes 

Yes 

Relative drawing 

Yes 

Yes 

Line patterns 

16 by 1 

I6byl 

Polygon fill 

Yes 

Yes 

Polygon fill pattern 

8by 1 

16 by 1 

Area fill (paint) 

Yes 

Yes 

Area fill pattern 

16 by 16 

No ■ 

Text, variable sizes 

Yes 

Yes 

User-defined fonts 

Yes 

Yes 

MISCELLANEOUS FEATURES 



Display lists 

Yes 

No 

Graphics cursor 

No 

Yes 

Pan/zoom existing image 

No 

Yes 

Light-pen support 

No 

Yes 

Color printer support 

No 

Yes 

SUPPORT 



Documentation included 

Installation, 

Installation, program¬ 


VDI driver 

ming reference 

Software included 

VDI driver (object 

DOS driver (source 


only), diagnostics 

included), displays, 



color printer support 


Overall, IBM’s PGC seems to offer more than the Vectrix VX/PC, but each of these 
impressive products has unique features in its favor. 


and shape as the other IBM PC displays 
and uses the same nine-pin signal plug, 
but its scanning frequency and pin con¬ 
figurations are quite different from, and 
incompatible with, other PC displays. It 
should not be plugged into any adapter 
other than the PGC. 

The look-alike, plug-alike feature 
makes for familiar and attractive styling, 
but an office using a mixture of systems 
and displays could be susceptible to 
some expensive mistakes. A distinct 
plug would be a simple and effective 
means for avoiding confusion and pos¬ 
sible equipment damage. 

Vectrix offers the Electrohome 
ECM 1301 RGB Monitor (also $1,295) 
for use with the VX/PC card set. The 
ECM 1301 is a 13-inch monitor with .31- 
mm pitch, operating at a maximum of 
25.5-kHz horizontal scanning frequency 
with a video bandwidth of 25 mHz. The 
VX/PC displays 672 pixels on each scan 
line, but operates in interlaced mode at 
the rate of 84 fields or 42 full frames 
per second. The slower frame rate is 
not objectionable by itself, but the inter¬ 
laced operation results in highly visible 
raster scan lines, much like those on a 
standard television. The IBM display 
shows no such effect; its image quality 
is superior. Vectrix says it will offer a 
$200 option that will improve the dis¬ 
play appearance and minimize the scan 
line visibility. 

The Electrohome is a hefty (52 
pounds) industrial-quality display moni¬ 
tor, with independent BNC connectors 
for red, green, blue, horizontal sync, 
vertical sync, and ground. A switch on 
the rear panel provides a selection of 
horizontal scan frequency ranges, allow¬ 
ing it to be used at standard TV rates 
(15 kHz), 350-line high resolution (18 
kHz), or 480-line resolution (25 kHz). 

In a world full of televisions and 
displays of Oriental origin, it is interest¬ 
ing to note the Electrohome monitor is 
manufactured in Canada and the IBM 
display is made in Finland. 

AVAILABLE APPUCATIONS 

The IBM PGC and companion Profes¬ 
sional Graphics Display were an¬ 
nounced in September 1984 and have 
been available since early this year. A 
number of companies are working on 
applications to support the system. 
Although more than a handful of com¬ 
panies are working on software, PC 
Tech Journal was unable to obtain any 
packages, even in test versions, in time 
for this review. 

The VX/PC has been around for a 
longer time, marketed primarily to 
OEMs and systems houses. A variety of 
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applications packages support the Vec- 
trix card set; one of the best known 
probably is AutoCad from AutoDesk of 
Sausalito, California, which also runs on 
many other cards, including the original 
IBM CGA and the Tecmar Graphics Mas¬ 
ter. Other programs for applications 
from graphic arts to engineering draw¬ 
ing and even TV weather map displays 
are available for the VX/PC from Vectrix 
and other vendors. 

The PGC comes with a vast array of 
installation instructions, a new diagnos¬ 
tics diskette and replacement pages for 
the Guide to Operations (for the AT, 

XT, or PC with expansion chassis), and 
a diskette containing the low-level, 
PGC-specific Virtual Device Interface 
(VDI) driver. Of course, without an ap¬ 
plications or development program that 
comes with the high-level VDI.SYS 
driver and uses the VDI, the PGC is 
merely a very expensive CGA emulator. 

Programming and technical infor¬ 
mation for the PGC is supposed to be 
available as part of the multivolume Op¬ 
tions and Adapters Technical Reference 
(OATR). Unfortunately, obtaining this 
document is a little more complicated 
than just buying it at the local IBM deal¬ 
ership. The OATR is a “living” manual, 
with updates continually issued for new 
products, and the PGC is too new yet to 
be included in the manual. Therefore, 
the user first has to buy the manual set 
for $125, return the update request 
card, then wait patiently for the letter 
carrier. PC Tech Journal bought the 
document in question and returned the 
update form long ago; to date, we have 
received no updates of any kind. 

IBM should include the technical 
reference information with its product. 

A high-powered, sophisticated $3,000 
product such as the PGC deserves in¬ 
structions at a higher level than those 
for a $29 electric fan: plug it in, keep 
your fingers out of it, and stay cool. The 
extra cost of a user manual, relative to 
the price, is certainly small, and IBM 
surely can afford it. 

As the flagship product in the Engi¬ 
neering and Scientific family, the PGC 
obviously is intended for sophisticated 
users, many, if not most, of whom will 
want to do their own programming. 

The PGC is very easy to program, and 
the technical reference material from 
IBM is typically terse, but complete and 
easy to understand. 

Vectrix has the right idea about 
documentation and product support. 
First of all, a fat user manual comes in 
the same box with the two skinny PC 
cards. Better still, the manual starts off 
with an explanation of the system’s fea¬ 


tures and functions, complete with 
many programming examples in BASIC. 

In addition to the manual, Vectrix 
supplies a diskette with a DOS device 
driver (which runs with DOS 2.0 or 
later) in both source and object form, 
making it very easy to talk to the board 
in ASCII from BASIC or any other lan¬ 
guage that supports DOS file access. 

The program diskette also includes 
some utilities for capturing and printing 
images on various color printers, fast 
DMA image transfer programs, and 
some sample assembly language rou¬ 
tines for accessing the board directly. 

Programs for applications 
from graphic arts to engi¬ 
neering drawing and TV 
weather map displays are 
available for the VXIPC. 


Available separately from Vectrix 
for $45 is the Advanced Programming 
Manual, which provides information 
about how to write code that can be 
sent to the VX/PC for execution in iLs 
80188 processor. Such code has full ac¬ 
cess to the NEC 7220 as well as the sub¬ 
routines in the VX/PC on-board ROM. 
This manual conveys a good attitude on 
the part of Vectrix, even inviting phone 
calls from those in need: “We always 
have engineers around to help.” 

If Vectrix can provide complete in¬ 
formation for technical users and invite 
its customers to call for help, then the 
biggest computer company of all should 
be able to offer a similar service at least 
for its high-end products. A simple IBM 
registration card included with the 
product could be returned to activate 
the user’s call-in privileges. This process 
also would avoid a flood of calls from 
unauthorized persons. 

CGA EMULATION 

Both the PGC and the VX/PC card sets 
have the capability to emulate the func¬ 
tions of the original IBM Color/Graphics 
Adapter. The hardware actually appears 
to the host processor as a fully func¬ 
tional CGA. Neither card set has any 
special BIOS enhancements to support 
the CGA mode; none is required. The 
standard PC BIOS cannot tell the differ¬ 
ence. (The Vectrix DOS device driver 
does contain some code that replaces 
the BIOS character output routines. 


Vectrix says this code fixes a bug in the 
original BIOS that causes snowy inter¬ 
ference during scrolling.) 

The PGC emulates the original 
CGA primarily by software in the dis¬ 
play microprocessor, with some hard¬ 
ware to recognize the I/O register ad¬ 
dresses corresponding to the CGA hard¬ 
ware registers. In emulating the CGA 
text modes, the PGC uses a high-quality, 
l6-by-8-pixel character block in place of 
the CGA 8-by-8 block, resulting in a 
much more readable display. Unfortu¬ 
nately, the high-quality text mode is 
about three times slower than the CGA 
in 80-column text mode. In graphics 
modes (such as those set by BASIC’s 
SCREEN 1 or 2 commands), text charac¬ 
ters formed by BIOS from its internal 
tables will still have an 8-by-8 format. 

The Vectrix CGA emulation is hard¬ 
ware-based and operates at essentially 
the same speed as the CGA in all 
modes. Character mode uses the same 
8-by-8 blocks as the CGA. The PGC’s 
high-quality, l6-by-8 character font is far 
superior in appearance. 

The PGC can coexist with a CGA in 
the same system. A jumper is provided 
to disable the emulator function, allow¬ 
ing a real CGA to be used. The VX/PC, 
however, cannot be used in the same 
system with another CGA or compatible 
card. Either card set can be used with 
an IBM monochrome adapter. 

Both systems support software 
commands for switching between emu¬ 
lation mode and high function mode. 
IBM maintains two independent display 
buffers and updates each one regardless 
of which is actually being displayed on 
the monitor. The VX/PC also maintains 
two images, but commands that would 
affect the image that is invisible are ig¬ 
nored. This situation is quite annoying 
if the VX/PC is the only display adapter 
in the system, requiring explicit mode 
switching before any data can be sent to 
the standard console. 

Although either system can func¬ 
tion as the only display on a PC, a mon¬ 
ochrome adapter and display would be 
a valuable addition to any system that 
supports word processing, spreadsheet¬ 
ing, or other text-intensive activities. 

The PGC’s slow performance in text 
mode, and the VX/PC’s blocky text 
image quality (no worse than the CGA, 
of course, but no better either) make 
them poor choices for general-purpose 
text applications. The extra $400 or 
$500 spent for an additional mono¬ 
chrome display system is well worth it. 

Neither emulator supports pro¬ 
grammable border colors; the screen 
border is always black. 
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2-D DRAWING 


3-D DRAWING COMMAND LISTS 



3C 

AR 

ARC 



: 70 

CB 

CLBEG 

Comand list be- 

38 

Cl 

CIRCLE 






gin<cl number> 

28 

D 

DRAW 

24 

D3 

DRAW3 74 

CD 

CLDEL 

Command list del¬ 

29 

DR 

DRAWR 

2B 

DR3 

DRAWR3 



ete <cl nuiTiber> 

39 

EL 

ELIPSE 




CE 

CLEND 

Command list end 

10 

M 

MOVE 

12 

M3 

MOVE3 73 

CL 

CLOOP 

Command list 

11 

MR 

MOVER 

13 

,MR3 

MOVER3 



loop <cl num- 

08 

PT 

POINT 

09' 

PT3 

POINT3 



ber> <count> 

30 

P 

POLY 

32 

P3 

POLY3 75 

CRD 

CLRD 

Command list 

31 

PR 

POLYR 

33 

PR3 

POLYR3 



read 

34 

R 

RECT 






<cl number> 

35 

RR 

RECTR 



- . . 72 

CR 

CLRUN 

Command list run 

3D 

S 

SECTOR 






<cl number> 

3-D MODELING TRANSFORMAnONS 

MODE SET/READ 



52 

MRD 

MATXRD 


Read modeling or *— 

CA 

CA 

Communications 





viewing matrix 



ASCII 

90 

MDI 

MDIDEN 


Set modeling matrix *— 

CX 

GX 

Communications 





to Identity 



hexadecimal 

97 

MDM 

MDMATX 

Set complete model- DO 

DI 

DISPLA 

Display (0==high 


91 

94 

9f 

92 
96 


MDO 

MDX 

MDY 

MDZ 

MDS 

MDT 


MDORG 

MDROTX 

MDROTY 

MDROTZ 

MDSCAL 

MDTRAN 


3-D \TDEW/WINDOW/PRO^^ 


ing matrix 
Set modeling origin 
Rotate model about 
X-axis 

Rotate model about 
K-axis - ^ 

Rotate model about 
Z-axis 

Scale model (sx,sy,sz) 
Translate moder' ^^ '^'^ 
(tx,ty,tz) 


51 

04 

05 


FRD 

RF 

W 


FLAGRD 

RESETF 

WAIT 


COLOR fuls/patoerns 

CO A AREA 

Cl AB AREABC 


emulation) 

Flag read 
<flag number> 
Reset flags 
Delay specified 
number of frames 
(1/60 sec) 

Area fill 
Area fill to 


AA CH CLIPH Clip hither 

AB CY CLIPY Clip yon 

AF CV CONVRT Convert current 3D 

E7 AP AREAPT Area pattern 

OF CLS CLEARS Clear screen to 

color (ignores 

point to 2D current 
point 

B1 DS DISTAN Specify distance from 

mask) 

06 C COLOR Set drawing color 

07 F FLOOD Clear viewport to 

eye to VRP 

A8 DH DISTH Specify hither plane 

distance from VRP 

specified color 

EF FM FILMSK Set fill mask 

EB LF LINFUN Line funchp^ 

A9 DY DISTY Specify yon plane dis¬ 

tance from VRP 

BO PRO PRQJCT Specify angle of view 

EA LP UNPAT Line pattern 

E8 MK MASK Set bit plane mask 

E9 PF PRMFIL Primitive fill flag 

for perspective pro¬ 
jection 

AO VWI VWIDEN Set viewing matrix to 

IMAGE TRANSMISSION 

D8 IR IMAGER Image read 

D9 IW IMAGEW Image write 

LOOK-UP TABLE OPERATIONS 

EE L LUT Set LUT entry 

Identity 

A7 VWM VWMATX Set complete viewing 

niatrix 

B2 VWP VWPORT Define viewport on 

screen coordinate 
space 

<index> <r> 

<g> <b> 

EC LI LUTINIT Initialze LUT 

A3 VWX VWROTX Rotate eye about X 

axis of VRP 

A4 VWY VWROTY Rotate eye about K- 

50 LRD LUTRD LUT read entry 

<index> 

ED LS LUTSAV LUT save 

axis of VRP 

A5 VWZ VWROTZ Rotate eye about Z- 

axis.ofyRP 

TEXT 

82 TA TANGLE Text angle 

A1 VWR VWRPT Set viewing reference 

point (VRP) 

B3 WI WINDOW Define corners of 

84 TD TDEFIN Define text 

character set 

80 T TEXT Text (uses built-in 

window in 2D 
virtual space 

characters) 

83 TP TEXTP Text programmed 

(uses defined 

*77.}e CA and CX commands (set ASCII or hex communications mode) hai'e 
m special hexadecimal code; their ASCII form (follomd by a blank-4)ex 20) ; 
is recognized in either mode. 

characters) 

85 TJ TJUST Text justify 

81 TS TSIZE Text size 


For each PGC command, the one-byte hexadecimal code used in hex mode is shown, followed by the short and long command 
names, either of which may be used in ASCII mode. The PGC accepts upper- or lowercase letters in ASCII mode. 
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I trustsed fory^.^, 

VC^TODfi/l has the products 
gSTJiejob done right Proweri peffcrmers 
like WATFOR* *, WATFIXA, WKTBOL*, 
and SCRIPT Plus new leaders in soft¬ 
ware for PC workstations and micro-to- 
mainframe communications. Networks, 
language interpreters and compilers. 
Text preparation and data management. 
All NXATCOM products are human 
engineered to provide the optimum in 
people efficiency and productivity. And 
they're designed to run compatibly on 
IBM mainframes and PC's, Digital main- 




date With the l5 

ments and informaion^Arisi our^|^l( 
tions and seminars will help you 
most out of your softv\^e ihves^ent 
VCATCOM. Quality products. Professional 
service. And a reputation btiilt on more 
than 150,000 licensed mainframe and . 
micro software programs throughout 
the world. So talk to us before you 
decide. After all, choosing the right / 
software is serious business. For you! 
AndforWATCOM. 




Better reaxirce management makes Janet/2 the right choice 
in software for IBM and PC Jr.* networks. 

Janet/2 shares hardware, software, and data. Libraries can 
be centrally secured for controlled access by a number of 
users. Run your favorite programs under standard DOS. 


using a hard disk and workstation diskette drives are optional. 
Make the right choice. Call or write WATCOM today and 
we'll tell you all about Janet/2 or any of WATCOM'S other 
people-efficient products. 


Make the right choice: jmiET/2 NETWORK 

^ ■■ y; ■■ i'-........ .... ! 


Janet/2 consists of a file server connected to a maximum of 


16 workstations using IBM Cluster Adapters. The file server 
Is usualty an IBM XT*. Janet/2 gives you faster logical diskettes 


The right choice in software. 


YesI I want to make the right choice in software. Send me more information on: □ JANET/2 NETWORK □ WATCOM Software Catalogu< 


Name: _ 

Company:_ 

Title:_ 

Address:_ 

City:_State:_Zip:. 


WATCOM PRODUCTS INC 

415 Phillip Street 
\X^terloo, Ontario, Canada 
N2L3X2 

( 519 ) 886-3700 

Telex 06-955458 


'^•WATFOR, WATFIV and WATBOL are registered trademarks of the University of Waterloo. 

*IBM PC and IBM XT are registered trademarks of International Business Machines Corporation. 
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1 

Display text 

RC 

Replace complement mode for 

A 

Are or circle 


pixel writes 

B 

Bitplane write mask 

W) 

Return drawing point 

C 

Set color 

RE 

Replace mode for pixel writes 

D 

Dot 

RF 

Rectangle fill 

E 

Erase screen 

Rl 

Return Jight-pen position 

F 

Filled convex polygon 

RNP 

Read encoded pixels 

G 

GowarmvStart 

RNR 

Read encoded graphics RAM 

GO 

Go coldstart 

RP 

Read pixels 

HNP 

Hardcopy nondithered print 

RQ 

Return color look-up 

HNR 

Hardcopy nondithered 


table value 


reverse print 

RR 

Read graphics RAM 

HP 

Hard-copy dithered print 

RV 

Return version number 

HR 

Hard-copy dithered reverse 

SX 

^ Scale in AT direction 


print 

SY 

Scale in Y direction 

HX 

Select hex mode 

SZ 

Scale in Z direction 

I 

Initialize transform matrix 

SI 

Select IBM CGA emulation 

JA 

Adjust character angle 


mode 

JD 

Design new character 

sv 

Select Vectrix high function 

JM 

Change charaaer 


mode 


magnification 

SP 

Set perspective scale 

JN 

Display default character set 

SQ 

Set LUT to default values 

JR 

Set rectangular fill pattern 

TX 

Translate in X direction 

JS 

Set character spacing ■ 

■"'W. 

Translate in Y direction 

K2 

Select 2D coordinates 

TL 

Translate in Z direction 

K3 

Select 3D coordinates 

TB 

Transfer image block 

KA 

Select absolute coordinates 

U 

Upload code 

KB 

Select blank video mode 

V 

Define viewport 

KD 

Select ASCII decimal mode 

WA 

Wedge arc 

KF 

Select flash video mode 

WB 

Wedge arc, boundary filled 

KR 

Select relative coordinates 

WF 

Wait for specified number 

L 

Line 


of frames : 

M 

Move 

w? 

Write encoded pixels 

N 

Set pattern register 

WNR 

Write encoded graphics RAM 

OA 

Originate arc 

WP 

Write pixels 

OF 

Turn video off 

WR 

Write graphics RAM 

ON 

Turn video on 

XB 

Complex boundary fill 

OR 

OR mode for pixel writes 

XF 

Complex flood fill 

P 

Polygon 

XHC 

Set crosshair position to 

PAN 

Pan video image 


current drawing point 

Q 

Define color look-up 

XHF 

Crosshair off 


table value 

XHN 

Crosshair bn 

RX 

Rotate about X axis 

XHP 

Set crosshair position 

RY 

Rotate about K axis 

XHR 

Return crosshair position 

RZ 

Rotate about Z axis 

XHS 

Set crosshair size 

RA 

Replace-all made for 

Z 

Zoom video image 


pixel writes 






Commands for the Vectrix VX/PC must always be in uppercase ASCII. In hex mode, 
only the command arguments are sent in binary form. 


The PGC supports a more com¬ 
plete and logically consistent set of 
high-level graphics functions than the 
VX/PC. This means that in order to get 
the same results, the VX/PC requires 
more work in some cases. Table 2 sum¬ 
marizes the PGC command set, and 
table 3 lists the Vectrix commands. 

WINDOWS AND VIEWPORTS 

In the PGC, two-dimensional drawing 
commands operate on a virtual coordi¬ 
nate space ranging from -32768.00000 
to +32767.99999 in X and Y dimen¬ 
sions. A window on the 2-D virtual 
space defines the limits of the visible 
area; any part of an object that falls out¬ 
side of the window that is in effect 
when it is drawn will be clipped at the 
window boundar>^ 

A viewport defines a rectangular 
area of the screen that completely con¬ 
tains the defined window, and thus the 
mapping from 2-D virtual coordinates 
to the absolute screen coordinates. The 
PGC screen coordinates range from 
(0,0) at the lower left corner to 
(639,479) at the upper right. 

The screen aspect ratio of 4 to 3 
(640 to 480) is the same as a standard 
movie frame. Unlike previous IBM dis¬ 
plays, the pixels are the same size both 
vertically and horizontally. This means 
that a rectangle that has 50 screen units 
on a side will actually appear to be 
square. If the window and viewport are 
defined with the same aspect ratio, then 
the proportions of the displayed image 
will match those of the virtual image. If 
the proportions do not match, then the 
image will appear to be either stretched 
or compressed. 

Two-dimensional drawing com¬ 
mands let the user move about the vir¬ 
tual coordinate space; draw lines, rec¬ 
tangles, polygons, circles, arcs, sectors, 
and ellipses; and specify the colors and 
fill patterns to be used in drawing the 
various objects. Text is also a 2-D phe¬ 
nomenon and can be drawn in various 
sizes and orientations. 

The PGC deals with 3-D objects in 
a virtual coordinate space ranging from 
-32768.00000 to +32767.99999 in X, T, 
and Z dimensions. Three-dimensional 
drawing commands let the user move 
around the 3-D virtual space to an abso¬ 
lute coordinate or relative to the cur¬ 
rent point, and draw points, lines, or 
polygons in any color. 

Figures that are drawn in 3-D space 
undergo several transformations on 
their way to the 2-D screen. The model¬ 
ing transform specifies scaling, rotation, 
and translation of figures in the 3-D vir¬ 
tual space. The viewing transform spe¬ 


cifies the orientation of the viewer with 
respect to any chosen point in the vir¬ 
tual 3-D space called the viewing refer¬ 
ence point (VRP). 

The PGC maintains two 4-by-4 ma¬ 
trices that operate on all 3-D data points 
to transform them into new coordi¬ 
nates. The modeling matrix is used to 
translate, scale, and rotate objects in the 
virtual 3-D coordinate space. Nine sepa¬ 
rate commands are used for specifying 
these transformations independently 
with respect to the X, Y, and Z axes; a 
tenth command specifies the entire 16- 
element matrix. 

The viewing matrix specifies the 
orientation of the viewer with respect 
to the virtual coordinate space. By de¬ 


fault, the viewer is positioned 500 units 
above the X-Y plane, looking straight 
down the Z-axis at the origin 
(X=r=Z=0). The VWRPT command es¬ 
tablishes the VRP. The VI^P is the trans¬ 
lation component of the viewing matrix. 
Other commands establish the distance 
from the VRP of the viewer s eye, the 
angle of view (analogous to specifying 
wide-angle or telephoto lenses on a 
camera), and the orientation of the 
viewer with respect to axes passing 
through the VRP. These establish the 
scaling and rotation components of the 
viewing matrix. 

The PGC uses the technique of 
hither and yon clipping in order to ex¬ 
clude certain parts of the virtual image 
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The IBM PGC has built-in commands for 3-D perspective. These images (illustrating the perspective projection) were both made 
with the commands in listing 1, with diifferent view angles about the X axis. 


from the displayed image. Two planes 
are defined at independently specified 
distances from the viewing projection 
plane. Lines falling in, front of the 
nearer plane (hither), or behind the 
farther plane (yon) are clipped so that 
only the portions between the specified 
planes are actually drawn. 

When the object and viewer posi¬ 
tions are established, the (possibly 
clipped) figure is converted from 3-D 
into 2-D virtual coordinates by project¬ 
ing it onto the plane that passes 
through the VRP perpendicular to the 
viewer’s line of sight. The projection 
may be from one of two viewpoints: or- 
thographic projection ignores depth in¬ 
formation and projects parallel rays 
from the object to the viewing plane; 
perspective projection projects rays from 
the object to the eye point, thereby giv¬ 
ing the familiar effect of distant objects 
appearing to be smaller. Photo 1 shows 
the perspective projection of a square 
onto the viewing plane defined by the 
VRP. The command file that produces 
these images is shown in listing 1. 

The 2-D virtual coordinates result¬ 
ing from the 3-D and projection trans¬ 
formations are further changed and dis¬ 
played exactly as if they had originated 
as 2-D drawing commands; window-to- 
viewport scaling, rotation, and clipping 
all can be applied. 

The series of photographs shown 
in photos 2 and 3 illustrate 3-D rotation, 
scaling, and translation as performed by 
the PGC’s modeling transformation 
commands. The upper-left-hand image 
in each photo shows the object as 
drawn with the identity transform 


(MDI). The other three images show 
the captioned operation. 

The PGC uses the right-hand rule 
model for rotations. In this model the X 
axis increases to the right, the Y axis in¬ 
creases upward, and the Z axis in¬ 
creases in the direction of the viewer. 
This can be visualized using a human 
hand. A positive rotation about any axis 
will be in the direction of the fingers of 
a curved right hand where the thumb is 
pointing toward the increasing coordi¬ 
nates of that axis. Thus for example, 

the PGC has distinct 
commands for 2-D and 3-D 
drawing, the VX/PC has one 
set of commands that oper¬ 
ate differently according to 
the current drawing mode 


positive rotation about the Y axis would 
move the Z axis toward the X axis. 

Where the PGC has distinct com¬ 
mands for 2-D and 3-D drawing, the 
VX/PC has a single set of commands 
that operate differently according to the 
current drawing mode. In 2-D mode, 
coordinates are specified by two num¬ 
bers, X and Y\ in 3-D mode a third Z 
coordinate is added. 

The Vectrix 3-D world extends 
from -32768 to -f-32767 in each of the 


three axes, with no fractions allowed. In 
this system, angles are specified in 
tenths of a degree. 

The VX/PC supports the equivalent 
of the PGC’s modeling matrix trans¬ 
form, but does not have an indepen¬ 
dent viewing transform. The viewer’s 
eye is always presumed to be at (0,0,0), 
looking straight down the Z axis, which 
increases away from the viewer. The X 
and Y axes are oriented as in the PGC. 
Clipping in 3-D is also less flexible: any¬ 
thing behind the viewer is considered 
invisible, as is anything outside the 
viewing pyramid, which has its vertex at 
the eye point and expands at the view¬ 
ing angle in both X and Y directions. 
The VX/PC has no equivalent of the 
PGC’s yon clipping. 

Since the VX/PC has no separate 
viewing transform, changes in viewpoint 
must be simulated by moving the ob¬ 
jects in virtual space. This can involve 
translating objects back to the origin, 
rotating them, and translating them 
back to new positions. 

In 2-D mode, the Vectrix virtual 
coordinate space is mapped directly 
onto the screen coordinates, with (0,0) 
at the lower left corner and (671,479) at 
the upper right. Scaling in the X and Y 
direction can be accomplished with the 
same scaling commands used in 3-D 
mode. Rotation about the Z axis is also 
legal in 2-D mode—an effect that is not 
directly obtainable with the PGC’s 2-D 
commands. 

The VX/PC’s viewport in 2-D mode 
serves only to define the clipping 
boundary within the limits of the actual 
screen coordinates. Since there is no 
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The Everex Hard Disk/Backup Systems Are Your 
Expansion Systems too... with little additional cost. 


More Room To Expand, Not More Money 

Think about Off-loading expansion boards 

from your PC or XT to an External Hard 

Disk/Backup System. Everex provides a 

complete line to choose from... 

• Full-size system with eight expansion 
slots and room to add up to four hard disk/ 
backup systems. 

• Half-size system with four expansion 
slots and space for two hard disk/backup 
systems. 

• Slimline system, only inches high with 
three full-size, one half-size expansion 
slots and room for two hard disk/backup 
systems. 

• All Expansion systems are available with 
any combination of Everex hard disk drives 
and backup systems. 

Unique Features 

• One shielded round cable (as IBM) instead 


of flat ribbon cables. 



Replace the clumsy flat ribbon cable j 1 

with Everex’s shielded, round cable. ( ^ J 

pj 


• Advanced design eliminates “wait states” 
for faster data transmission. 

• Compatible with more controllers than 
other systems. 

Visit your local Everex dealer today and ask 
to see Everex Hard Disk/Backup Systems 
in action. For the name of your nearest 
Everex dealer, please call (415)498-1111, 
47777 Warm Springs Blvd., Fremont, 

CA 94539. Dealer Hotline (800) 821-0806. 
lnCA(800) 821-0807 

Imagineering Ultimo, Australia TLX: 74349 IMAGIN AA 
Microage Distribution Ltd. London, England TLX: 881 3241 
WONGS G 

Feeder Paris, France TLX: 4413241 FEEDER 

Automated Office Systems Hout Bay, South Africa 2721 -70-8091 

Survex, 1027 Speers Road, Oakville, Ontario Canada L6L-2X5, 

416-842-6093 

Pride Computers, 102-8167 Main Street, Vancouver, 

British Columbia, V5X 3L2, 604-321-5690 

IBM, PC, XT and AT are registered trademarks of International Business 
Machines Corporation. 



EVER for Excellence 
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These images, made with the PGC, show the effects of 
scaling, rotation, and translation of an object in three 
dimensions. The transformations are with respect to the 
modeling origin at (0,0,0). 



PHOTO ,3? ^:D 'Tramfprmatidt^ on 


The same transformations as in photo 2 are applied to a cube 
with one comer at the origin. The wire frame model shows 
the original position, and the solid figure is the result of the 
PGC command shown. 
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As a programmer, 
youte already respected^ 


With betterdooking screens, 
you could be loved* 


You write wonderful programs. 

Their logic is elegant. Their organization is solid. 
They work like a charm. 

But how do they look? 

Maybe appearance shouldn’t count, but it does. 
Because not only is a well-designed screen impres¬ 
sive to look at—it also makes the program easier to 
work with. And that makes you look good, too. 

It takes you days, perhaps weeks of effort to make 
a program right. Isn’t it worth a few minutes to 
make it beautiful? 

A few minutes. That’s all it takes for you and 
Screen Sculptor to create a glorious-looking screen. 
And once it’s done. Screen Sculptor automatically 
writes the program—in IBM Basic, IBM Pascal, 
or Turbo Pascal—to display the screen and allow 
the user to enter data. 


SDFTkUflRE 

BDTTLinO 

cnmpflnv 


There’s no limit to what you can do with Screen 
Sculptor. Design a screen you like and rearrange it 
whenever you like. Select colors from a mouth¬ 
watering menu. Choose special characters, draw 
lines and boxes, paint in areas, repeat a character in 
any direction! 

Specify input fields, variable names, data types, 
acceptable data ranges and more. Then Screen 
Sculptor generates actual program source code 
based on your screen design. 

You’ll need an IBM PC, XT, PCjr, PC AT or 
100% compatible, 128K, DOS, one 320K disk drive 
and any 80-column display. 

Screen Sculptor does more than design screens. 
For $ 125, it will enhance your creative reputation 
and thoroughly impress your users. 

Because people don’t expect a beautiful screen. 

But they sure do appreciate it when they see it. 


Try it FREE for 30 days! 

Here’s a no-risk offer. Order now and 
you’ll also get a full demo disk. Use the 
demo and the manual for 30 days. If you 
don’t love it, return the package for a full 
refund! 



Credit card orders only call 24 hours a day, 1-800-824-7888, operator 268. 

For all other orders and inquiries call or write: The Software Bottling Company of New York, 6600 L.l. Expwy, Maspeth, NY 11378. 
(718) 458-3700. If we're shipping to aNYS address, please add 814% sales tax. 
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PGCPan 


60 PRINT '';I; •' S 200 

70 NEXT I 






ISpiCfrO 5i V. 

Xfpcpm- ; 



40 FOR 1=0 TO 511 STEP 2 
50 A=(I/2-38)*10 38=(256*180)/2 

60 PRINT #1,''C";I;"WB'';I;" 200 ''^-A.'IO 
70 NEXT I 
80 INPUT JUNKS 
90 PRINT #1,«SI" 


This program produces a fan of 256 adjacent arcs, each filled The VX/PC version of the fan program uses only 256 of the 

with a different color from the PGC default color set. 512 available colors. Both programs use DOS 2.0 drivers. 


windowing function, as exists in the 
PGC, no scaling is performed by the 
viewport clipping process. 

In 3-D mode, the base of the view¬ 
ing pyramid in the VX/PC corresponds 
to the PGC’s virtual window and is 
mapped onto the specified viewport. 
Thus, the correct aspect ratio is normal¬ 
ly preserved only for square viewports. 
A perspective scaling command is pro¬ 
vided to establish the viewing angle in 
3-D mode. This scaling command has 
the side effect of forcing the aspect ra¬ 
tio of the region displayed in the view¬ 
port to match the aspect ratio of the vir¬ 
tual coordinate space. 

Both the PGC and the VX/PC accept 
commands in ASCII or binary (mis¬ 
named “hex” mode by both manufac¬ 
turers). The hex mode is faster, since 
the processor on the graphics card can 
skip the ASCII-to-binary conversion step 
and process the data directly. The easier 
ASCII command mode is used in the 
programming examples that follow. 

The PGC accepts ASCII command 
arguments in floating-point form. In hex 
mode, arguments that may have frac¬ 
tional parts are sent as two 16-bit inte¬ 
gers, the first representing the integer 
part of the value, the second the binary 
fraction (X’8000 is 

The VX/PC accepts only integer ar¬ 
guments. Two different schemes are 
used to ameliorate this restriction: an¬ 
gles are always expressed in tenths of 
degrees (3600 is 360 degrees), and 
scale factors are expressed as two integ¬ 
ers, where the first is divided by the 
second (3,5 means 3/5 or 0.6). 


Vectrix ASCII mode accepts only 
uppercase characters, and returns all 
numbers as five digits, with leading 
zeroes if necessary. IBM’s PGC sends 
ASCII numbers in variable length 
strings, separated by commas and termi¬ 
nated by carriage returns. 

As mentioned earlier, IBM supplies 
the low-level VDI driver with the PGC, 
which is fine for users who already 
have, or plan to buy, an applications 
program that uses the VDI interface. 
Otherwise, the Graphic Development 

supplies a DOS 
loadable device driver 
that provides a path to the 
VXIPC from any DOS 
program that can open a 
file and write to it. 


Toolkit ($350) or the Plotting System 
($225) is required to use the high func¬ 
tion mode without writing custom low- 
level communications routines. 

Vectrix supplies an MS-DOS/PC- 
DOS loadable device driver tliat pro¬ 
vides a path to the VX/PC from any DOS 
program, including BASIC, that can 
open a file and write to it. This is a very 
handy way to talk to a device such as 
this—it is simple to use and makes the 


device instantly available from any stan¬ 
dard programming language. IBM must 
think so too, because its demo pro¬ 
grams use just such a mechanism. Un¬ 
fortunately, that driver is not included 
with the product, so I had to make my 
own (see listing 2). 

The PGC driver is extremely sim¬ 
ple and supports only output to the 
PGC. Reading back of requested data 
and error information is not supported, 
but can easily be done directly from the 
application or could be added to the 
DOS driver. The driver code is actually 
quite small, but it looks big because of 
the various definitions, header blocks, 
and dummy routines required of DOS 
drivers. The model for this driver is the 
RAM disk driver in the DOS 2.1 Techni¬ 
cal Reference Manual. 

All the real work of the driver pro¬ 
gram is accomplished in two routines. 
INIT resets the PGC by setting the cold 
restart flag at C600:306, then waiting for 
it to return to 0. OUTPUT handles write 
requests from the operating system and 
transfers the data to the PGC’s output 
buffer at C600:0. The output buffer is 
actually a circular queue, with write and 
read pointers located at C600:300 and 
C600:301, respectively. Data are written 
one byte at a time to the buffer location 
that is pointed to by the write pointer, 
then the pointer is incremented. The 
PGC’s processor reads data using the 
read pointer in a similar fashion. The 
PGC stops reading when the two point¬ 
ers are equal, signaling that the buffer 
is empty. Conversely, the buffer is full 
when the write pointer is exactly one 
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Ifs Easy With AST-5251/11:™ 

Fast Hookup, File Transfer And Extra Capabilities 


Standard IWinax Cable Support 
Makes Installation A Snap. 

AST-5251/11 and twinax connec¬ 
tion means easj^ cost effective 
direct cable attachment of your PC 
to your IBM® System 34/36/38— 
no expensive communications 
adapter necessary Just plug our 
AST-5251/11 emulation board 
into your PC/AT/XT, portable or 
compatible and cormect the 
twinax cable. With this complete 
hardware/software solution 
that's all it takes to use your PC 
just like a standard IBM 5251/11 
terminal. 

File Ijransfer Is Only The 
Beginning. Use your PC as always, 
and emulate a Model 11 terminal— 
with powerful extra capabilities— 
to access your host minicomputer. 
Then transfer files bi-directionally 
between your host and PC, in a 
ready-to-use format. 


Use Your Favorite PC Software. 

AST's file transfer support not 
only eliminates the burden and 
the errors of re-keying, it adds 
the ability to manipulate trans¬ 
ferred data using your favorite 
PC software packages, like Lotus 
1-2-3™ and WordStar.® And our 
Hot-Key support lets you conduct 
concurrent DOS and host ses¬ 
sions, while our applications 
program interface (API) makes 
integrating PC and host applica¬ 
tions simple. 

Even Greater Efficiency. 
AST-5251/11 also provides host- 
addressable 5256 printer emu¬ 
lation for your PC printer in a 
background mode. 

See your dealer today, or call 
our Customer Information Center 
(714) 863-1333 for more infor¬ 
mation. AST Research, Inc., 2121 
Alton Avenue, Irvine, CA 92714 
TWX: 753699ASTR UR. 


KEY FEATURES 

• Plugs into PdXTfAT and compatibles; 
connects to System 34136138 via twinax 
cable and supports cable thru. 

• Emulates 5251-115291, or5292 -l display 
terminal 

• Provides host-addressable 5256 printer 
support (background mode) on PC- 
attached printer. 

• Selectable DMA and HO interrupt 
channels. 

• Application program interface and 
bidirectional file transfer included. 

• Complete package includes hardware, 
software, twinax cable assembly, and com¬ 
prehensive user manuals. 

• Supports fixed or 
hard disk. 

• Hot-Key assist for con¬ 
current host and 
PC sessions. 



RCSCnRCH INC. 



AST-5251/11 trademark of AST Research, Inc. IBM register^ 
trademark of International Business Machines Corp. \\fordStar 
registered trademark of MicroPro International Corp. Lotus 
and 1-2-3 trademarks of Lotus Development Corp. 
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less than the read pointer. In this case, 
OUTPUT waits until the PGC has pro¬ 
cessed some bytes from the buffer and 
incremented the read pointer. 

The driver must be assembled with 
the IBM Macro Assembler, linked, then 
converted with EXE2BIN to the proper 
loadable driver format. The final step is 
to rename the BIN file to IBMPGC.SYS. 
With the driver installed (by including 
DEVICE=IBMPGC.SYS in the CON¬ 
FIG.SYS file and then booting the sys¬ 
tem), the device can simply be opened 
and commands written to it. Alternative¬ 
ly, the commands can be written to a 
disk file, which is later copied to the 
PGC with another program or the COPY 
command. The COPY /B form must be 
used if the command files use the hex 
command formats. 

Photos 4 and 5 illustrate how the 
two boards’ command sets are used to 
create a nearly identical image, in this 
case a multicolored fan figure. 

PERFORMANCE 

Tests were run to gauge the relative 
performance of the PGC and VX/PC in 
several different modes (see table 4). 

The first tests were in CGA emula¬ 
tion mode. In emulator text mode, the 
VX/PC is significantly faster than the 
PGC, but the PGC displays high-quality 
characters using a l6-by-8 pixel box in¬ 
stead of the less attractive 8-by-8 used 
by the original CGA and the faithful 
Vectrix emulation. The VX/PC characters 
are readable, but as unattractive as 
those on the CGA, while the PGC char¬ 
acters looked every bit as good as those 
on the standard Monochrome or En¬ 
hanced Graphics adapters. If one of 
these boards is to be the only display 
device in a system, a trade-off will have 
to be made between speed and beauty. 

In emulator graphics modes, both 
boards performed equally well. The 
VX/PC emulation is done entirely in 
hardware, while the PGC uses a combi¬ 
nation of hardware and software in the 
display microprocessor. 

The high-level graphics functions 
were tested with some simple BASIC 
programs and the appropriate DOS 
driver. All commands were sent in 
ASCII format. The hex format com¬ 
mands should go even faster, since gen¬ 
erally fewer bytes have to be trans¬ 
ferred, and the display processor does 
not have to do as much work to put the 
data into its preferred internal form. 

The PGC is the hands-down winner 
in the high-level drawing contest. The 
first program filled the screen with con¬ 
centric circles to test the circle algo¬ 
rithm and 2-D clipping. The PGC was 



In emulator text mode, VX/PC is faster, but its characters are not as attractive as 
those for the PGC. In high-flinction graphics, the PGC is the clear winner, but the 
VX/PC has the edge in image transmission with its DMA transfer capability. 







'r?V 


MASK 

NUMBER OF 

OPEN POLYGONS 

FttLED POLYGONS 

(hex) 

PLANES 

PGC 

VX/PC 

PGC 

VX/PC 

01 

1 

8 secs 

7 secs 

no secs 

283 secs 

03 

2 

8 

7 

no 

283 

07 

3 

8 

8 

no 

283 

OF 

4 

8 

8 

18 

283 

FO 

4 

8 

9 

18 

283 

IF 

5 

8 

10 

no 

283 

3F 

6 

8 

10 

no 

283 

7F 

7 

8 

11 

no 

283 

FF 

8 

8 

11 

18 

283 

100 

1 

N/A 

7 

N/A 

283 

IFO 

5 

N/A 

10 

N/A 

352 

IFF 

9 

N/A 

12. 

N/A 

619 


Times given are total drawing times, from first command sent to last image drawn 
with the TIMES function in BASICA. Commands are transmitted in ASCII mode. 
Program execution times (as opposed to drawing times) for the PGC are actually 
shorter than shown, due to IBM’s 256-byte command buffer. The VX/PC buffers one 
command at a time; it hands in a better performance with fewer planes to write. 



Identical areas of image are displayed on the Vectrix VX/PC (left) and the IBM PGC 
(right). The Vectrix display is interlaced, resulting in more visible scan lines. 
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Functionality. Compatibility. Connectivity 

Those are the requirements to effectively 
integrate PCs into your network. That’s why CXI 
developed the CONNECTWAEE™3270 Series. 

Now you can emulate a 3270 PC, a 
3278/79 terminal or a 3287printer. You can 
attach your PC using coaxial cable to a 
3274/76 controller, or via a synchronous modem 
emulating a 3274. 

CXI even provides a uniform application 
program interface (API) across all of its 
products and also provides, on selected products, 

CONNECTWARE is a trademark of CXI, Inc. IBM is a registered trademark of International Business 
Machines Corp. IRMA is a trademark of Digital Communications Associates, Inc. © 1985, CXI, Inc. 


either the lRMA™or IBM® 3270 PC API. 

And you can have a consistent keyboard 
interface, screen presentation, windowing 
capability and file transfer software to meet 
your unique requirements. 

For information about our CONNECT¬ 
WARE™ 3270 Series of micro-to-mainframe 
solutions, call us at 800/221-6402. In California, 
call 415/424-0700. Or write CXI, Inc., 3606 
West Bayshore Road, Palo Alto, 

CA 94303 TELEX 821945. 

We don’t have all the 
answers, just more of them. 
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nearly three times faster tlian the VX/PC. 
The second test drew 65 large triangles, 
each in a different color. The difference 
here was smaller, but still substantial: 
the VX/PC was 50-percent slower. 

The third test produced some sur¬ 
prising results. The same 65 triangles 
(each approximately half the area of the 
screen) were drawn with the fill option, 
so they appeared solid rather than out¬ 
lined. The Vectrix system took 9.5 sec¬ 
onds for each triangle; the IBM system 
did all 65 in only 18 seconds. The per¬ 
formance ratio was more than 34 to 1. 

Up to this point, the tests had all 
been carried out with the default bit 
plane mask setting that enabled all eight 
planes in the PGC or all nine planes in 
the VX/PC. The tests were run again, 
this time with fewer planes enabled. Ta¬ 
ble 5 shows the results of the polygon 
test with different plane masks. The VX/ 
PC hands in a better performance with 
fewer planes to write. With only one or 
two planes enabled, it is slightly faster 
(in ASCII mode) than the PGC is at 2-D 
line drawing. 

The PGC is only slightly affected by 
varying the number of plane masks. 

Line drawing times remain fairly con¬ 
stant regardless of the mask. Area fills 
go fastest with masks of X’FF, X’FO, or 
X’OF. The VX/PC is always much slower 
at filling, but the penalty is much 
greater in going from eight to nine bit 
planes. The moral here is that the hard¬ 
ware architecture really does affect the 
performance. Knowing this, it is possi¬ 
ble to improve the performance of the 
VX/PC by carefully setting up the color 
look-up table to allow images to be 
drawn with the minimal number of bit 
planes. The PGC, by contrast, does not 
gain from masking out any of its planes. 

Picture files supplied by the manu¬ 
facturers with their demo units were 
used to run the image transfer test. 

Both systems support pixel-by-pixel 
transfers in run-length encoded form of 
all or part of the screen image. Fortu¬ 
nately, one image file showed up in 
both demo packages—an exploded 
view of a turbine rotor, courtesy of Ras¬ 
ter Technology Inc. of Billerica, Massa¬ 
chusetts (see photo 6). Although the en¬ 
coding schemes are not identical, each 
file was within 300 bytes of 28KB, with 
the VX/PC image about 20-percent 
smaller than the IBM version. No mat¬ 
ter, IBM put it up in 3 seconds and Vec¬ 
trix took 26, almost nine times longer. 

Larger, more complex image files 
took longer, of course. A full-color digi¬ 
tized photograph of a mandrill supplied 
by IBM, which weighed in at 226KB, 
displayed in 14 seconds using COPY /B 


^he VX/PC has a much 
greater variety of existing 
applications software cur¬ 
rently available for it than 
for the PGC, which is to be 
expected given Vectrix s year¬ 
long head start. 


and the simple DOS driver. A 16-level 
monochrome landscape picture of 
118KB took 8 seconds to appear. Mea¬ 
surements were taken on a standard PC 
or XT with a fixed disk; the times in¬ 
clude reading the disk files. 

The most amazing feat in the 
image transfer category belongs to Vec¬ 
trix. The enhanced model of the VX/PC 
boasts a DMA transfer capability, which 
allows a transfer of unencoded image 
data to go directly from PC memory to 
the VX/PC graphics memory at bus 
speed. The DMA transfer takes place in 
less than six seconds. Vectrix claims the 
memory transfer time is about 1.5 sec¬ 
onds. The restriction is that an unen¬ 
coded Vectrix image is a little more 
than 364KB, which is a little more than 
a standard 360KB diskette can hold; so 
a hard disk (or at least a 1.2MB dis¬ 
kette) is necessary for the DMA transfer. 

DMA mode can also be used to 
transfer normal drawing commands and 
encoded image data, but there is no 
discernable performance improvement, 
since the bulk of the time spent pro¬ 
cessing those commands involves work 
by the 80188 processor to decode the 
commands and perform the operations. 

IMPRESSIVE PRODUCTS 

While the IBM product seems to have a 
clear performance advantage, the VX/PC 
will perform more than adequately for 
many applications. The benchmarks 
done for this article do not tell the 
whole story, and it would be foolish to 
choose the PGC over the VX/PC solely 
on the basis of these limited tests. 

The VX/PC has a much greater vari¬ 
ety of applications software available for 
it than for the PGC, which is to be ex¬ 
pected given Vectrix s year-long head 
start and its previous experience in the 
graphics field with a similar stand-alone 
product called the VX/128. 

The PGC command set is more 
consistent, and it seems easier to re¬ 


member tlie format and effect of the 
various commands than it does for the 
VX/PC command set. This consideration 
will, of course, mean nothing to users 
of software supplied by someone else. 

For users wanting to do their own 
programming, the documentation and 
support included with the VX/PC may 
be a deciding factor. IBM was negligent 
in not only leaving out the Options and 
Adapters Technical Reference, but also 
in making it difficult to obtain. 

The pictorial images of both the 
PGC and VX/PC are of considerably 
high quality. The convincing appearance 
of these images is due more to the vari¬ 
ety of colors (or intensities in the case 
of monochrome images) than to the 
high pixel resolution. 

The PGC can display 256 colors at 
a time, and the VX/PC can display 512 
colors. At first glance this seems like a 
big difference, but really it is not for 
many applications. Both systems use 4 
intensity bits for each primary color 
(red, green, and blue), giving 16 inten¬ 
sities for each and a palette of 4,096 
possible colors. The IBM mandrill pic¬ 
ture, for example, which uses fewer 
than 256 colors, is of near-photographic 
quality. Many business and engineering 
applications will do fine with just 16 
colors. In solid modeling and image 
processing applications, the VX/PC s ad¬ 
ditional colors (and the optional 16.8 
million-color palette with 256 intensities 
for each primary) are more likely to be 
a deciding factor. 

Both the PGC and VX/PC are high- 
quality products with a wide variety of 
applications in graphics arts, engineer¬ 
ing workstations, image processing, and 
many other fields. 

Professional Graphics Controller: 

$2,995 

IBM 

Entry Systems Division 
P.O. Box 1328 
Boca Raton, FL 33432 
Contact local IBM dealer 

CIRCLE 339 ON READER SERVICE CARD 

VXIPC: $2,495; with 16.8-million color 
option: $2,995 
Vectrix Corporation 
2606 Branchwood Drive 
Greensboro, NC 27408 
800/334-8181 
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Thomas V. Hoffmann is director of advanced 
s)>stems development for General Instrument 
Corporation. He is a consulting editor to this 
magazine. His last article was a review of the 
IBM Enhanced Graphics Adapter, appearing 
in the April 1985 issue. 
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Softool’s Fortran Programming 
Environment (FPE ™) turns your 
PC into an independent 
workstation... 


If you are 
involved 
in Fortran 
work, FPE/PC 
gives you 
independence 
and multiplies 
productivity. 


.. -and when needed, it handles communication 
with your mini or mainframe! 


Proven tools. FPE has been 
helping software developers for 
years. FPE/PC is an integrated set 
of tools that includes structured 
languages, source code docu- 
menter, interface documenter, error 
detectors, libraries of prefabricated 
code, testing aids, tracing aids, 
optimizers, communication software, 
tutorials, and more. It is interactive 
and friendly. 

Conversion tools. Softool also 
offers FACT™ (Fortran Automatic 
Conversion Tools) to quickly and 


easily move programs from a DEC 
VAX to an IBM PC (or compatible). 

Available now for IBM PC-XT-AT or 
compatible running IBM Professional 
(Ryan-McFarland) or Microsoft 
Fortran with MS-DOS or PC-DOS 
and 384 kb of memory. The price 
is $1,495. An overview diskette is 
available for $15. 

How to order. Call (805) 683-5777, 
ext. 333, with your Visa/MasterCard 
number. Or, send your check or 
company purchase order. California 
residents add 6% sales tax. 



Softool Corporation 

340 South Kellogg Avenue • Goleta, CA 93117 
(805)683-5777 • Telex: 658334 


The Softool C Programming Environment will also be available soon for the PC. 

OEM inquiries are welcome. 


Trademarks: IBM: IBM Corporation; Microsoft: Microsoft Corporation; 
DEC VAX: Digital Equipment Corporation; FPE and FACT: Softool Corporation 
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LISTING 1: PERSPECT.DAT 

ca di 0 rf li 1 

vwrpt 100,100,100 distan 600 vwy 65 vwx -10 

vwport 0,639 0,479 
f 1 

c 0 

m 0,200 ts 20 tj 2 1 t '3-D PERSPECTIVE TRANSFORMATION' 
c 3 ts 8 

m3 0,-10,0 convrt tj 2 3 t '(0,0,0)' 

Ip 4369 

m3 0,0,0 dr3 300,0,0 convrt t 'X=300' 
m3 0,0,0 dr3 0,200,0 convrt t 'Y=200' 
m3 0,0,0 dr3 0,0,300 convrt t 'Z=300' 

c 6 

m3 0,0,300 

cb 1 mr3 25,0,-300 dr3 0,0,300 ce cl 1 10 
niS 300,0,0 

cb 1 mr3 -300,0,25 dr3 300,0,0 ce cl 1 11 

c 3 Ip 65535 
m3 100,100,100 

c 15 pr3 4 -50,-50,0 -50,50,0 50,50,0 50,-50,0 
m3 100,100,100 
c 5 

pr3 4 -25,-25,100 -25,25,100 25,25,100 25,-25,100 
c 15 

m3 100,100,300 convrt tj 3 2 t 'EYE' 

m3 100,100,100 convrt tj 1 2 t '.' mr 0,-20 tj 2 2 ta -16 t 'VRP' ta 0 
convrt mr 20,150 ta 10 tj 2 2 t 'Viewing Plane' ta 0 

Ip 3598 

m3 100,100,100 

pr3 4 -145,-145,0 -145,145,0 145,145,0 145,-145,0 
c 0 Ip 61166 

m3 100,100,300 dr3 50,50,-200 
m3 100,100,300 dr3 50,-50,-200 


m3 

100,100,300 dr3 

-50,50,- 

•200 

m3 

100,100,300 dr3 

-50,-50, 

,-200 

c 

15 Ip 65535 



m 

•320,-240 rect 319,239 



LISTING 2: IBMPGC.ASM 

TITLE IBM PGC Output Driver -- T. Hoffmann April 1985 
PAGE 60,132 

; File: IBMPGC.ASM 
; Auth: T. Hoffmam -- April 1985 
; Edit: TVH 5-Apr-85 5:40pm 

; DOS 2.x Loadable Device Driver for 
IBM Professional Graphics Adapter 
; Device name: PGC: 

; Character device, supports output only. 


; Macro to set Return Status 

STATUS MACRO STATE,ERR,RC 

IFIDN <STATE>,<DONE> 

OR ES:WORD PTR SRH_STA[BX],0100H 

END IF 

IFIDN <STATE>,<BUSY> 

OR ES:WORD PTR SRH_STA[BX],0200H 

END IF 


IFIDN 

<ERR>,<ERROR> 


OR 

ES:UORD 

PTR SRH_ 

STA[BX),1000H 

END IF 




IFNB 

<RC> 



OR 

ES:UORD 

PTR SRH_ 

STA[BX],RC 

END IF 




ENDM 




; PGC Memory Definitions 

PGCSEG SEGMENT 

AT 0C600H 


OUT_FIFO 

DB 

256 DUP( 

?) 

IN_FIFO 

DB 

256 DUP(?) 

ERR_FIFO 

DB 

256 DUP(?) 

OUT_WP 

DB 

? 

; Output Urite Pointer 

OUT_RP 

DB 

7 

; Output Read Pointer 

IN_UP 

DB 

? 

; Input Urite Pointer 

INJP 

DB 

7 

; Input Read Pointer 

ERR_UP 

DB 

7 

; Error Unite Pointer 

ERR_RP 

DB 

7 

; Error Read Pointer 

COLD_RESET 

DB 

7 

; Cold Reset Flag 

UARM_RESET 

DB 

7 

; Uarm Reset Flag 

ERROR_ENABLE 

DB 

? 

; Error Enable Flag 

SECRET 

DB 

3 DUP(?); -- Uho knows? -- 

DISPLAY_SET 

DB 

7 

; 0=High Function, 1=Emulator 

DISPLAY_STAT 

DB 

? 

; .... 

PGCSEG ENDS 




CSEG SEGMENT 

PARA PUBLIC 'CODE* 

; I/O Request Header 



SRH 

EQU 

0 

;Static request header start 

SRH_LEN 

EQU 

SRH 

;Legnth field 

SRH_UCD 

EQU 

SRH-H 

;Unit code field 

SRH_CCD 

EQU 

SRH+2 

/Command code field 

SRH_STA 

EQU 

SRH•^3 

/Status field 

SRH_RES 

EQU 

SRH■^5 

/Reserved area field 

; INIT data 



END_ADDRESS_0 

EQU 

SRH-^14 

/Ending address of handler 

END_ADDRESS_1 

EQU 

SRH-H6 


; I/O data 

BUF_ADDRESS_0 

EQU 

SRH+14 

/Buffer address 

BUF_ADDRESS_1 

EQU 

SRH-i-16 


BYTCOUNT 

EQU 

SRH+18 

/Number of bytes to transfer 

PGC PROC 

FAR 



ASSUME 

CS:CSEG 

,ES:CSEG,DS:CSEG 

BEGIN: 




START EQU 

S 



; Special 

device header 


NEXT_DEV 

DD -1 


/Pointer to next device 

ATTRIBUTE 

DU 8000H 

/Attribute for char device 

STRATEGY 

DU DEV_STRATEGY 

/Pointer to device strategy 

INTERRUPT 

DU DEV_ 

INT 

/Pointer to device interrupt 

DEV_NAME 

DB 'PGC 

' 

/Name of this driver (8 chrs) 

; Storage for Request Header info 

RH_OFF 

DU 

? 

/Offset of request header 

RH_SEG 

DU 

? 

/Segment of request header 

; Function table 

-- routine addresses 

FUNTAB LABEL 

BYTE 



DU 

INIT 


/Initialization 

DU 

MEDIA_CHECK 

/Media check (BLOCK ONLY) 

DU 

BUILD_BPB 

/Build BPB (BLOCK ONLY) 

DU 

IOCTL_IN 

/lOCTL input 

DU 

INPUT 


/Input (read) 

DU 

ND_INPUT 

/Non-destructive input (CHAR) 

DU 

IN_STAT 


/Input status (CHAR ONLY) 
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W^ve brought software development 
costs back down to earth...with our 
DSO and PCEO software packages. 


Run Intel Software on 
your IBM PC 


Development System Offering (DSO) 

For $500 this package lets your PC become a powerful 

software development station and includes not only 

PCEO but the following development software 

1. RTCS/UDF”, The de facto standard universal 
development interface for the IBM PC. 

2. A sophisticated upload/download communications 
link between your PC and any Intel development 
system. 

3. Thrget system debu^er with PC program loader and 
firmware monitor 


Personal Computer Engineering Offering 
(PCEO) 

This package includes the popular Intel Utilities which 
consists of 

1. Assembler for 88/86/186 

2. Linker 

3. Locator 

4. Library Manager 

5. Cross reference generator 

6 . Object to hex converter 



RTCS offers a complete line of software develop¬ 
ment packages and operating systems, Intel languages 
editors, real-time operating systems and high level soft¬ 
ware/hardware debuggers. 

Get your software development costs down to earth, 
call RTCS today: 937.9731 


1390 Flynn Road, Camarillo, CA. 93010 
Telex: 467897 RTCS Cl 
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GRAPHICS 


DW 

IN_FLUSH 

;Input flush (CHAR ONLY) 

DW 

OUTPUT 

;Output (write) 

DU 

OUT_VERIFY 

/Output with verify 

DU 

OUTSTAT 

/Output status (CHAR ONLY) 

DU 

OUTFLUSH 

/Output flush (CHAR ONLY) 

DU 

IOCTL_OUT 

/lOCTL output 

; DEVI 

C E S T R A 

T E G Y 

DEVSTRATEGY; 



MOV 

CS:RH_SEG,ES 

/Save se^nt of request hdr 

MOV 

CS:RH_OFF,BX 

/Save offset of request hdr 

RET 



; DEVI 

C E I N T E 

RRUPT HANDLER 

DEVJNT: 



CLO 

; Save just about everything 

PUSH 

DS 


PUSH 

ES 


PUSH 

AX 


PUSH 

BX 


PUSH 

CX 


PUSH 

DX 


PUSH 

DI 


PUSH 

SI 


; Branch according to function passed 

MOV 

AL,ES:[BX]+2 


ROL 

AL,1 


LEA 

DI,FUNTAB 


XOR 

AH, AH 


ADD 

DI,AX 


JHP 

UORD PTRtDI] 


; Unsupported functions 

lOCTLJN: 



IOCTL_OUT: 



INPUT: 



NDJNPUT: 



IN_STAT: 



INJLUSH: 



0UT_FLUSH: 



MEDIA_CHECK; 



BUILDJPB: 



STATUS 

DONE,ERROR,03 

/Set command unknown error 

JMP 

EXIT 


; Init -- Called once at system startup 

INIT; 



PUSH 

CS 

/Get CS to DX 

POP 

DX 


LEA 

AX,CS:PGMEND 

/Get end of program 

MOV 

CL,4 


SHR 

AX,CL 

/Divide by 16 (paragraph form) 

INC 

DX 

/Point to next segment 

ADO 

DX,AX 

/Add to current CS value 

MOV 

ES;UORD PTR END_ADDRESS_0[BX],0 

MOV 

ES:END ADDRESS 

: 1[BX],DX 

; Cold Start PGC and Uait for Ready 

PUSH 

DS 


MOV 

AX,PGCSEG 


MOV 

DS,AX 


ASSUME 

DSiPGCSEG 


MOV 

COLD_RESET,1 


IHITI: CMP 

C0LD_RESET,0 


JNE 

INIT1 


POP 

DS 


ASSUME 

DS:CSEG 




! Interci^t Keyboard Interrupt for Alt-Esc Mode Switch 

/Later 

STATUS 

OONE,NOERROR,0 

JMP 

EXIT 

/ Output 

OUTPUT: 


PUSH 

ES /Save request packet pointer 

PUSH 

BX 

/Get buffer pointer and character count 

MOV 

DX,ES:WORD PTR BUF_ADDRESSJ[BX] 

MOV 

AX,ES:WORD PTR BUF_ADDRESS_0[BX] 

MOV 

CX,ES:WORD PTR BYT_C0UNT[BX] 

/Use ES 

:BX to point to buffer 

MOV 

ES,DX 

MOV 

BX,AX 

MOV 

AX,PGCSEG 

MOV 

DS,AX 

ASSUME 

0S;PGCSEG 

CHKSPC: 

/Wait for FIFO space 

MOV 

AL,OUT_WP /Full only if WP+1=RP 

INC 

AL 

CHK2: 


CMP 

AL,OUT_RP 

JE 

CHK2 

DEC 

AL 

MOV 

AH,0 /Form next address 

MOV 

SI,OFFSET OUT_FIFO 

ADD 

SI, AX 

MOV 

AL,ES:[BX] /Get a byte 

MOV 

[SI],AL ; and store it 

INC 

OUT_WP /Bmp Write Ptr 

INC 

BX /Pt to next char 

LOOP 

CHKSPC /Go until CX=0 

POP 

BX /Restore Buffer ptr 

POP 

ES 

STATUS 

DONE,NOERROR,0 

JMP 

EXIT 

ASSUME 

DS:CSEG 

/ Output with verify 

OUT^VERIFY: 


JMP 

OUTPUT 

/ Output status 

OUT_STAT: 


STATUS 

DONE,NOBUSY,0 

JMP 

EXIT 

; Common Exit Path 

EXIT: 


POP 

SI 

POP 

DI 

POP 

DX 

POP 

CX 

POP 

BX 

POP 

AX 

POP 

ES 

POP 

DS 

RET 


PGC ENDP 


PGMEND EQU 

$ 

CSEG ENDS 


END 

BEGIN 
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PC BRAND'^ CRAFTSMAN' 
TOOLS FOR C PROFESSIONALS 


LIBRARIES: Himdieds of Functions for Fast Piogrammmg 


C is a bare-bones language. It does 
not have built-in (machine depend¬ 
ent) functions for printing or floating 
point math or string manipulation. That’s 
why it’s so portable. That’s also why li¬ 
braries of pre-written functions are such 
big sellers: bullet-proof routines your ap¬ 
plication can effortlessly call to get the 
job done. 

GREENLEAF 

FUNCTIONS 

More than 200 functions in C and/or 
assembler source, and a 200 page 
manual with examples and demos. 

32 DOS extensions: file and directory 
manipulation for DOS 1.1 and 2.0. 

23 Screen Functions: Select mode, 
page, monochrome or color, palette; cur¬ 
sor shape, positioning: clearing and 
scrolling: character reading and writing 
with attribute and color control; pixel get 
and put; read light pen. 

60 String Functions: Manipulation of 
strings including center and justify; 
efficient list operations which add, 
delete, and sort pointers to strings for top 
speed. 

50 Graphics Functions: Primitives to 
access all graphics; typeface, format¬ 
ting, and forms control for IBM Graphics 
Printer. 

Plus keyboard status and function key 
assignment, time and date algorithms 
.. .we could go on! 

Product Code: S0770 # Our Price: 

List Price: $ 185.00 *140.00 


H alo has become so dominant a 
graphics standard that the newest 
incarnation, Multi-Halo, supports 21 
graphics cards, and comes with a 
multitude of mouse and printer drivers. All 


PMATE 

The Programmer’s 
Word Processor 

P mate"^^ was designed for program¬ 
mers. We’ll wager that you cannot 
find a programmer who has discovered 
Pmate and moved on to something else 
Pmate is a full screen editor with ten 
auxiliary buffers for squirreling away 
pieces of text until needed. It uses single 
key commands to move the cursor, or text, 
or insert or delete or rescue several 
thousand characters of deleted text. 

It has a format mode for tab setting or 
wraparound and shaping when it’s time to 
write documentation. Pmate lets you assign 
chains of commands or strings of text to sin¬ 
gle keys: a keystroke could set up the entire 
shell of a new C function, for example 
Pmate has variables, if-then statements, 
loops. It calculates, and converts decimal 
to hex to binary and back. You can write 
compact programs (called "macros") to 
delete comments, for example, or check 
syntax, or process long sequences of 
commands. Macros can alphabetize lists, 
do row and column math, perform a series 
of operations on multiple files, even 
summon other macros. 

Put another way, Pmate is a text editor 
with its own built-in interpretive language 
A language you can use to completely 
customize this text editor to your fancy. 
Fbssibly the most artful, ingenious program 
you have ever seen. 

Product Code: S0600 # Our Price: 

List Price: $ 225.00 *175.00 


GREENLEAF 

COMMUNICATIONS 

Want your application to communicate 
with other users or remote date bases? 
Now you can build asynchronous 
communications right into your C 
programs! 

Over 60 functions set up an interrupt 
driven scheme with separate transmit 
and receive ring buffers (characters are 
simultaneously loaded at one end and 
transmitted from the other, or vice versa) 
for an arbitrary number of ports. Inter¬ 
rupt control means you can download a 
record, then halt the incoming stream to 
file it, display it, let the user tamper with 
it, send it back up line. It all happens 
within the context of your program, using 
your user commands, and does away 
with the sidestep to the separate com¬ 
munications software (and its semantics) 
you had to use until now. 

The Greenleaf Comm Library sup¬ 
ports ASCII or binary, any parity, any 
word length, 8250 UARTs, all four Lattice 
C memory models, Hayes 300,1200, 
1200B and other modems. 

Its 80-page manual has examples of 
each function, discusses asynchronous 
communications, and both the library 
and demo programs come with source (a 
mix of C and assembler)! 

Product Code: S0750 # Our Price: 

List Price: $ 185.00 *140.00 


with one purchase, replacing the previous 
one board per copy. 'The latest version 
adds support for the AT&T 63(X) and the 
IBM enhanced graphics card. 

Within your Lattice program a function 
call can reset drivers. You can arrange that 
your application program doesn’t care 
what board the customer has; you 
can even switch boards within a program, 
as when two different monitors are u§ed. 

Halo is a complete library of graphic 
functions which can be linked with your 
Lattice programs to create full-color charts, 
graphs, simulations, animation. 

Over 100 commands are at your dis¬ 
posal, including plot, line, arc, box, circle, 
plus single commands to produce bar 
graphs and pie charts. Pattern-fill and 
dithering commands give your ^aphics 
impressive texture and color mixes, 
rubber-banding draws shapes for 
interactive users, area moves produce 
animation, fill and flood commands paint 
areas. Multi-Halo allows you to define your 
own world coordinate scheme, divide the 
screen into windows, and scale graphic 
figures automatically. 

Product Code: S0550 Our Price: 

List Price: $ 250.00 $199.00 


Dr. HALO 

Multi-Halo is a library of functions to 
utilize from your C program. Dr. Halo is a 
standalone program, written in Halo. Its 
dazzling. Your screen becomes a canvas, 
and a mouse (preferable) your paintbrush 
to take you wherever your imagination 
leads, ^e the images to disk, run them by 
with Dr. Halo’s slide show feature 
Suggestion? Use Dr. Halo as a freehand 
sketchpad to design what you want your 
application to do. ^ you can see the end 
result you’re after when you start to code 

Product Code: S0320 Our Price: 

List Price: $ 99.00 $75.00 


LATTICE C-FOOD 
SMORGASBORD 

Decimal Arithmetic: Trigonometric, 
logarithmic functions, powers, conver¬ 
sion to strings, BCD operations for 
numbers up to 16 significant digits. 

Level 0 I/O Functions: Direct opera¬ 
tions for screen, keyboard, printer, and 
asynch port with no dependence on 
higher level I/O will minimize memory 
usage and maximize speed. 

IBM PC BIOS Interface Access: Gets 
basic I/O services in ROM BIOS not 
available from the operating system to 
get and set video mode, cursor position, 
color and screen attributes, keyboard 
shift, scrolling, printer channel, port 
status. 

Terminal Independence Package lets 
you move programs to computers with 
other types of terminals. 

Product Code: S0200 # Our Price: 

List Price: $ 150.00 *U5.00 


Quite a treasure. So cost effective that 
after using only a couple of functions 
you’ll be saving a bundle compared to 
writing your own. (It’s true; how much do 
you cost per day?). So why not go for the 
whole bundle! 


BASIC_C 

Use Your Knowledge 
of BASIC to Learn C 

I f you’re getting the message that 
switching from BASIC to C would be 
prudent, you’re about to discover that it’s 
back to basics of a different sort. BASIC is 
fat with hidden functions that stripped 
down C just doesn’t hava 
Gone are all those handy string manip¬ 
ulators like LEFT$, MID$, STRINGS, etc. In 
C, when you reach for even simple 
invocations like INPUT or PRINT A$,X% — 
well, underlying such expressions in 
BASIC are bulging macros which C cannot 
have if it is to keep its slim profile. 

But now comes BASIC_C and all your 

old favorites are back. Someone has 
written the full set of C functions to mimic 
BASIC’s vocabulary, from ABS to WRITE. 
Over 80 routines to open and close files, 
"field" file buffers, convert their contents 
from and to strings (the CV? and MK? 
series), peek and poke, print using, clear 
screen, "instr", onenor goto.. .they’re all 
there, ^me have reworked names and 
syntax to suit C, but all are written as one- 
to-one functional equivalents to the familiar 
features of BASIC. And they are 
documented one to a page in alphabetical 
sequence like the Microsoft manual for 
added familiarity. 

So with BASIC_C, when you're thinking 
INPUT, go ahead. Use it. Or LPRINT or 
LOCA'IE or INKEY. But without BASIC_C, 
you will find that every line of code 
plunges you back in the C texts to figure out 
how to write it. Someday you’ll want to, but 
for now, BASIC_C will start you program¬ 
ming quickly at the statement level so that 
you can concentrate on C’s larger concepts. 

There’s a bonus: an unusually well- 
written manual with a first rate chapter 
comparing how BASIC and C go about 
their tasks. Without question, BASIC_C 
will ease your transition to C. 


Unix TM Bell Laboratories / Lattice is a registered TM 
and C-Food Smorgasbord and Lattice Window are TMs 
of Lattice Inc. / MS TM Microsoft Inc. / Halo & Dr Halo 
TMs Media Cybernetics / IBM registered TM 
International Business Machines / Panel TM Roundhill 
Computer Systems Ltd. I Plink86, and Pmate TM 


LATTICE 

WINDOW 

All Your Applications 
Could Have Windows! 

W indows are no gimmick. Ask any 
user of a windowed product. 

But how do you add this technique to 
your applications without disappearing for 
several months of R&D? 

With Lattice Window.™ A rare 
programming tool which will change the 
way you think of program design. Lattice 
Window takes over dl screen 
management. It is an extensive set of 
object code functions which you merely 
caU from your C program. 

Think of a window as a screen of flexible 
size. You can tell Lattice Window to open 
and close up to 255 virtual screens from 
1x1 to 255x255 bytes. Then tell "Window" 
to display any portion of these virtual 
screens on the physical screen — as many 
as fit — wherever you want, overlapping 
and overlaying at will. 

Windows no longer needed may be 
closed. Any background area overlaid 
earlier (which could be comers of several 
windows) will pop back to the screen. 
Think for a moment what a programming 
job that technique represents. 

Tb your program, the entered window is 
the entire screen — all row and column 
references are relative to the window no 
matter its absolute position in the screen. 

All scrolling occurs only within the active 
window. The cursor will not leave its 
boundaries until your program says to. 

• You can move a window on the screen. 
• You can grow it to display more of the 
underlying virtual screen. Or shrink it. 

• You can control screen attributes (color, 
blinking, inverse video, etc). 

• You can direct output to either the 
monochrome or color board. 

A formidable product to add incompar¬ 
able flair to your next application! 

Product Code: S08(X) # Our Price: 

List Price: $ 295.00 *235.00 


BASTOC 

It Translates Your BASIC 
Programs Into C 

Y ou’d like to upgrade C, but what to do 
with that warehouse of BASIC routines 
you’ve carefully polished over the years? 
And how to face converting your famous 
Leviathan accounting system from BASIC, 
much less your Labyrinth file management 
package? 

With BASTOC,™ a translator which 
takes in BASIC source code and emits 
pure Kemighan & Ritchie C. Our BASTOC 
understands Microsoft Extended BASIC 
(except for dynamic dimensioning and 
common). It will optionally convert your 
program into a single monolithic C function 
or will decompose it into separate 
functions, one for each GOSUB label. 

Strings are dynamically allocated in the 
target program, ridding your application of 
BASIC’s catatonic halts for garbage 
collection. BASTOC will try to create 
structure of even the most convoluted 
BASIC code, and writes any indigestible 
statement into the C output as a comment 
plus explanation. Also, you optionally can 
tell BASTOC to insert BASIC source lines 
into the C target as comments. 

Source code of several modules of the 
translator and library are provided so you 
can tailor BASTOC to your environment if 
needed. And source of the entire product 
is for sale 

Product Code: S0370# Our Price: 

List Price: $ 350.00 *280.00 


Phoenix Software / BASTOC TM JMI Software 
Consultants Inc. / Btrieve TM Softcraft, Inc. / RBase TM 
MicroRim / dBASE TM AshtonTate / Lifebase 
Professional TM Lifeboat Associates / Cdebugger TM 
Micro-Software Developers. Inc. / PC Brand. Craftsman 
TM PC Brand 


MULTI-HALO more boards! 

Premier Graphics Library Now Supports 21 Boards 


Product Code: S0350 # Our Price: 

List Price: $ 175.00 $145.00 









HIGH SPEED SOLUTIONS FOR 
APPUCATIONS DEVELOPMENT 


BTRIEVE 

Arguably the Best B-Tree File Handler Available 


LATTICE C COMPILER 

Over25,000 Users Mal^ it the Best Seller by Far 


I f your programming still gets any¬ 
where near the files, here’s our guar¬ 
antee; Nothing will increase your produc¬ 
tivity faster than handing the filing job to a 
sophisticated file manager. 

Btrieve™ takes complete charge of all 
file indexing, reading, writing, insertion 
and deletion. Its 22 commands are library 
function calls which will accomplish every¬ 
thing you need to manipulate data files: 
create, open, and close files; delete and 
insert records, recapturing vacated space; 
find records which exactly or most nearly 
match keys; walk files by ascending or 
descending key. 

Btrieve's foundation is a balanced-tree 
indexing scheme, conceded to be the 


PANEL REVISED! 

Version 6 Adds 
the 3rd Dimension 

T he newest version of this premier pro¬ 
gramming tool lets you layer your 
screen designs with up to ten overlapping 
images, mal^g it ea^ to background a 
screen with pop-up lists, help boxes, and 
alternate sets of input fields. 

Writing your own screenware is a good 
way to blow completion dates and profits. 
Panel™ works with you interactively to set 
up foolproof screen displays and data 
entry forms rapidly. It tests your form to 
prove that it (and test data) behave cor¬ 
rectly, then converts the finished work into 
C source code for incorporation into your 
application, and compilation with Lattice 
Wonderfully diverse attributes may be 
selected for any field — size, data ty^, col¬ 
or, of course, but also; conversion of input 
to upper case; clearance of existing data 
when new entry is started; masks for stan¬ 
dard formats (eg., dates, phone numbers); 
a choice of styles for numeric fields; phrases 
which fill in when their first letter is typed; 
multiplechoiee lists from which to choose 
a field fill-in by cursoring a highlighted bar. 
Fields may be multi-lined (eg., name and 
address as one field) and scrolled if larger 
than the screen space allotted them. 

Panel builds in a user interface for key¬ 
stroke movement within and between 
fields, and supplies extensive validation 
routines for checking user field entries — 
in source code, so you can tack on your 
own unique variants. 

Panel’s screen layouts can be assigned 
to individual windows under Lattice Win¬ 
dow control. Screen designs may be dy¬ 
namically loaded from file, or compiled 
into a program, and version 6 has opti¬ 
mized code to quicken display speed. 

The whole package is wrapped in a moni¬ 
tor and keyboard customization package to 
tailor* your application for other equipment. 

Panel. A superior productivity tool now 
bigger than ever. 

Product Code; S0400 #* Our Price: 

List Price: $ 295.00 *235.00 

*"Tailor" needs separate license to distribute 
with your programs 


fastest search techni^e devised (it will 
find any key in a million-plus item index in 
four or less accesses). 

Btrieve comes with interfaces to C, and 
IBM Pascal, BASIC, and COBOL, and the 
manual gives you working sample pro¬ 
-ams which demonstrate every command 
in all four languages. The kind of presenta¬ 
tion which led PC World to exclaim "for 
those of us who have endured poorly 
written... manuals, this one is a pleasure’’ 

Btrieve has mainframe specifications! A 
single file may have up to 24 indexes. Seg¬ 
ments of keys may be indexed. Each index 
can independently accept or block dupli¬ 
cate keys. A record length can be up to 
4090 characters; an index length 255 char¬ 
acters. A file may be 4 billion bytes. It can 
even extend a file across two drives — 
even two hard disks! 

With Btrieve you are freed to think logi¬ 
cally; the physical file is no longer of con¬ 
cern. Gone for good is all that time-wasting 
dickering with intricate file referencing 
schemes and sorting algorithms. 

Product Code: S0650 Our Price: 

List Price: $ 245.00 *199.00 


PLINK86 

Size Unlimited with 
This Overlay Linker 

S oftware is becoming ever more sophis¬ 
ticated, which means more complex 
programs needing large chunks of mem¬ 
ory. But if you use extra memory, you are 
counting on users to have expanded RAM, 
and will forego sales to those who do not. 

Plink86™ is the answer. It shoe-horns 
large programs into small memory. First, 
Plink^ acts as an alternative to DOS’ Link. 
C encourages design of separately com¬ 
piled object modules in the Microsoft re¬ 
locatable format. Plink86 pulls modules to¬ 
gether into single compiled programs. But 
Plink86’s overlay power is what has gained 
it a reputation as a miracle worker. It binds 
into the compiled program its overlay man¬ 
ager which knows how to swap modules of 
your large linked program between disk 
and memory, so that each can temporarily 
occupy the same memory space. 

Unlike other linkers, the overlay man¬ 
ager acts on its own, needing no calls from 
the source program. Instead, Plink86’s 
straightforward overlay description 
language allows you to describe your 
overlay structure in one place in your 
program — a structure permitting up to 
4,095 overlays stacked 32 deepi No re¬ 
compiling to re-arrange the structure! 

Plmk86 can even sub-divide its linked 
output into multiple files for programs 
which must span more than one disk. 

PC Tech Journal calls it "the premier 
linker and overlay loader that’s taking over 
at many of the programming shops around 
the country." 

Product Code: S0500 # Our Price: 

List Price: $ 395.00 *315.00 


L attice C has been the standard-bearer 
compiler for years. Peter Norton in PC 
Magazine (1/8/85) said, "best for systems pro¬ 
gramming ... tight code... total control of 
what’s going on. ... noticeably better than 
any of its competitors". After reviewing 
nine compilers for the PC, the PC Tech 
Journal unequivocally declared Lattice C 
"best for software development... it com¬ 
piles fast and produces fast programs." 

When Lattice C appeared, there was 
nothing comparable. Ever since, software 
developers have created exceptional tools 
and function libraries to marry into Lattice 
C. Programmers now have an enormous 
resource of libraries and utilities intended 
for Lattice C to speed their work. That’s a 
vital consideration in choosing a compiler. 
Better check whether the latest geewhiz 
may have only gewgaws to go with it. 

Lattice C runs on virtually any computer 
using an 8088 or 8086 chip, and generates 
code which optimizes use of the 8087 chip, 
if present. Create your source files with 
^ word processor or text editor and Lat¬ 
tice C will compile them into Intel 8086 
object module format for linking to other 
mcklules by DOS’s Link or our Plink86. 

Lattice C offers a choice of four memory 
modules between 64K and RAM capacity for 
program and data to allow you to choose 
the right combination of small memory effi¬ 
ciency and large memory addressability. It 
is a full implementation of Kemighan and 
Ritchie (K&R), with 39 character variable 
names, nested comments, transcendental 
and Unix math functions K&R didn’t think to 
mention, and some of Unix’s most useful 
options such as "fork", to pull a second 
program into memory alongside the first, 
branch to it, and return. 

Product Code: SOlOO # Our Price: 

List Price: $ 500.00 *295.00 


C is contemplative, elegant. But even 
elitists yearn (silently) for the simpler 
days of throwing together code with the 
instant interaction of an interpreter. 

The good old days are here again. We 
have not just a C interpreter, but one that 
acts like BASIC! Use RUN/C’s in-line editor 
to create a program. RUN it, just like 
BASIC. If it stumbles, just LIST it, EDIT it, 
add lines, delete lines, RUN it again, fix it 
again. The simple luxury of break key 
interrupt is restored, and RUN/C™ even 
has IRON, TRACE, and a profiler which 
reports the nun±>er of times each program 
line is executed. 

RUN/C’s "editor" command will save a 
program and automatically hand it to your 
favorite editor for further work. Or you can 
use its "shell" command to summon your 
compiler from within RUN/C. 

For the professional, RUN/C is ideal for 
rapid program developnient. Put up code 


CDEBUGGER 

A Source Level Debugger! 

W e’ve offered “symbolic" debuggers 
for some time. They can refer to 
program symbols — the names you give to 
variables, functions, etc in your source 
programs — so you don’t have to debug C 
programs by way of hex memory address¬ 
es. Now along comes a true source level 
debugger for programs compiled with 
Lattice — and at a breakthrough price 
Switch on the Cdebugger™ source 
display, fi:om the beginning or at any 
breakpoint, and enjoy the uncanny experi¬ 
ence of watching your source code step 
by one line at a time Or skip ahead n lines 
and display from there Or browse through 
source from the surrounding program area 
— even from another file 
Multiple breakpoints can be assigned to 
individual lines in your source files. Areas 
of memory can be set read-only to let a 
form of write protection help find the most 
elusive bugs, like pointer encroachment. 
Trace options allow display of function names 
and line numbers as executed. Backtrace 
writes a history of all functions called, a 
dandy roadmap of how you got lost. 

Other commands display and alter 
memory and registers, show and replace 
expression values. Simple variables may 
be referenced directly by nama (Not local 
names which the compiler doesn’t map) 

No list of source files need be provided 
to Cdebugger. It simply targets ^ c files 
in the current directory. Cdebugger 
supports and automatically recognizes all 
four memory models. Needs 256K. 

Product Code: SIKX) Our Price: 


at high speed, tinker and re-anange, throw 
in test printouts, bang away at tight little 
sections until they’re bullet proof —then 
hand them to the compiler. 

RUN/C has a treasury of functions built 
into the interpreter — over 1(X) paralleling 
the most used functions found in standard 
compiler libraries. Only programs calling 
other functions or other libraries for which 
you do not have source need special 
measures (e.g., comment-out, dummy 
functions). Well worth it to win the 
productivity gains of an interpreter. 

Your disk supplies a separate source 
code file demonstrating each of RUN/C’s 
library functions, with a manual to match. 

In fact, if you are new to C, this product 
doubles as a superb tutorial! (Requires 
256K, DOS 2.x). 

Product Code: S0900 # Our Price: 

List Price: $ 150.00 *129.00 


Special Prices: Lattice Q and RUN/C combined *395.00 
RUN/C, BASIC_C, and Bastoc *495.00 


List Price: $ 165.00 *135.00 

Special Price: Lattice C and Cdebugger combined: *395.00 

RUN/C 

A C biterpreter at Last—And it Works like BASIC! 


TERMS ANDCONDITIONSOF SALE 

Licenses; Each price is for a license to use a prod¬ 
uct on asinglecomputeranddoes not constitute 
product ownership. Products coded maybe 
used to create programs for distribution without 
royalty payments or additional licenses, provided 
said programs do not substantially replicate the 
products themselves. 

Compatibility: PC BRAND’S standard products 
are designed to operate with the IBM PC, XT or AT 
under PC-DOS and require no more than 128K of 
RAM unless indicated. 

Returns: Products returned will be accepted for 
refund or credit only by prior authorization sub¬ 
ject to a re-stocking charge. Software diskettes 
are delivered in sealed envelopes and are unre- 


turnable if seal is broken. Defective products will 
be replaced in whole or part. 

Payment: We honor American Express, 
MasterCard & Visa (no surcharge), checks in 
advance, COD for cash or certified check, and 
funds wired to Chemical Bank, 126 East 86 St., 
New York, Account: 034-016058. Purchase 
orders accepted from larger corporations and 
institutions at our discretion; 2% per month 
added to balances unpaid after 30 days. 
Shipping & Handling: U.S.: UPS Surface: 1st 
product $6, each add’l $3.00. UPS 2nd Day Air: 
1st product $10, each add’l $4.50. UPS Next Day 
Air or Federal Express: 1st product $18, each 
add’l $6. Non U.S.: $15perorderforexport/import 
forms: variable shipping charge. 


What'reyou waiting for 


800-PC BRAND 

That'S (800) 722-7263. In NY State call (212) 410-4001. 
PC Brand, P.O. Box 474, New York, N.Y 10028 

Telex: 667962 (SOFT COMM NYK) 

Prices, terms, and specifications subject to Change without notice. © 1985 PC BRAND 


CIRCLE NO. 171 ON READER SERVICE CARD 









PHOTOGRAPHS • STEVE BORNS 



Pc/K 

IBM’s version of 
UNIX for the PC has 
power, speed, and 
a wide range of 
programming tools. 

AUGIE HANSEN 


T he first microcomputer UNIX sys¬ 
tem to carry the IBM label is a 
simple, but solid implementation 
for the PC family. PC/DC (for Interactive 
Executive) was ported to the 8088 mi¬ 
croprocessor from AT&T System III 
sources by Interactive Systems, a vendor 
that has provided mainframe software 
to IBM for a long time. The original re¬ 
lease of the product (1.0) has been 
available for more than a year, and the 
1.1 update was delivered in March of 
this year. The newer release includes 
updated versions of many applications 
programs and standard utilities in addi¬ 
tion to the updated UNIX kernel. 

Version 1.0 of PC/DC runs on a PC 
equipped with a fixed-disk expansion 
unit, on a PC/XT, and on a PC/XT-370. 
The recently released PC/DC version 1.1 
runs on those same machines and on 
the PC/AT in real-address mode only. 

This multitasking, single-user UNIX 
product for the PC famiy is a nearly 
complete System III implementation. 
Only a few programs (the cu program, 
some language support) are omitted. 
(For details, see “Reflections on UNIX,” 
Augie Hansen, PC Tech Journal, May 
1985, page 54, which presents a sum¬ 
mary of the major commands and appli¬ 
cations supported by PC/DC and five 
other UNIX and UNDC-like products.) 

The full-screen editor INed is sup¬ 
plied with PC/DC (see sidebar). The 


well-known vi screen editor is not avail¬ 
able under PC/DC. It cannot be consid¬ 
ered missing, however, because it was 
not adopted by AT&T as a standard 
UNIX program until System V, although 
it has been available for many years as a 
nonsupported program. PC/DC has the 
curses screen-management library func¬ 
tions and the termcap database that 
were developed to handle the virtual 
terminal interface for vi. 

The PC/IX 1.1 package contains 19 
diskettes. For those who already have 
PC/DC 1.0, a 1.1 upgrade kit is available 
for $40. This kit contains five diskettes: 
a replacement for the original mainte¬ 
nance diskette plus four update dis¬ 
kettes. Anyone ordering the upgrade kit 
for a PC/DC system must ship the origi¬ 
nal maintenance diskette with the order 
as proof of purchase. 

PC/DC is sold as one complete 
package that consists of a core system 
and seven subsets—^programming, com¬ 
munications, sees, text processing, spe¬ 
cial-purpose programs, games, and sys¬ 
tem accounting. Although the package is 
partitioned into logical groups of func¬ 
tions, only the core system, consisting 
of eight diskettes, must be installed. All 
subsets are optional. The programming 
subset occupies four diskettes. The re¬ 
maining subsets occupy one diskette 
each; in addition, a maintenance dis¬ 
kette is supplied for installing PC/IX. 
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The C compiler produces only 
small-model programs, permitting pro¬ 
cesses to have up to 64KB each of code 
and data. The default is a single 64KB 
allocation for both text and data. PC/IX 
contains no compilers for FORTRAN, 
Pascal, or BASIC, but it does include 
several SNOBOL dialects (the bs com¬ 
piler/interpreter for a blending of 
BASIC, SNOBOL4, and C; and sno, a 
standard SNOBOL interpreter). 

The Bourne shell is the sole user- 
interface program. Program and text 
editing is done with ed, the standard 
UNIX line editor, and by INed, the full¬ 
screen editor provided by Interactive 
Systems. Interactions with PC-DOS files 
are handled by a set of diskette-inter¬ 
face routines that permit the program¬ 
mer to list, read from, and write to 
DOS files under PC/IX. 

To prevent possibly destructive si¬ 
multaneous access to files, PC/IX uses a 
record-locking scheme that provides ex¬ 
clusive use of designated regions of a 
file to the locking process. If another 
process attempts to read from, write to, 
or lock the locked region, that process 
will “sleep” until the region is un¬ 
locked. If deadlock would result from 
this sleeping, the lockf( ), read( ), and 
write() functions return an error code 
in lieu of waiting for a locked region. 
Buffered I/O functions cannot be used 
on files that will contain locked regions 
(there goes the standard I/O library). 

SYSTEM REQUIREMENTS 

Table 1 summarizes PC/IX’s hardware 
requirements and support for optional 
hardware. PC/DC supports the IBM line 
of personal computers except for the 
PC-3270 and the discontinued PQ'r. 

On the AT, three drives may be in¬ 
stalled—two fixed and one floppy or 
two floppy and one fixed. The second 
floppy disk can be either the 360KB or 
the 1.2MB drive. Although two serial 
ports are recommended on the AT, ad¬ 
ditional interrupt vectors are available, 
permitting up to eight serial ports with 
appropriate third-party hardware. 

On color graphics display systems, 
limited graphics support is available for 
both the XT and PC. All other configura¬ 
tions support only text mpde when us¬ 
ing the color display. If both mono¬ 


chrome and color display adapters are 
installed, the stty command can be 
used to switch between them. 

Expansion memory and additional 
disks (fixed and floppy) up to the limits 
of the host machine may be used in an 
installation to provide improved system 
performance and increased user file ca¬ 
pacity. The notes in table 1 describe 
anomalous conditions associated with 
some hardware configurations. For ex¬ 
ample, PC/IX cannot read the date and 
time from the battery-operated clocks 
found on many multifunction boards; 
the date and time must be set manually 
each time the system is booted. 

The maintenance diskette has a 
stand-alone shell and support programs 
that bring PC/IX to life. PC/EX can be in¬ 
stalled on a fixed disk that contains an¬ 
other operating system as long as there 
is room for a partition of at least 100 
cylinders—^which will provide enough 
memory for the core system only. Larg¬ 
er allocations are needed to accommo¬ 
date optional PC/EX subsets. 

On an XT fixed disk, each cylinder 
contains 68 blocks of 512KB each. Some 
blocks will be reserved for PC/EX boot¬ 
straps; some are reserved for alternate 
blocks when any bad blocks are found 
by the media-check function during for¬ 
matting; and still others are allocated 
for swapping of processes. To ensure 
the best system performance and ade¬ 
quate space for users’ files, the entire 
disk should be set aside for PC/IX. An 


AT with a 20MB fixed disk will be able 
to store both PC/EX and DOS or some 
other operating system. Of course, user 
applications that manage large data sets 
will require correspondingly large disk- 
space allocations. 

The installation procedure for ver¬ 
sion 1.1 of PC/IX is spelled out in the 
System Manager's Guide. A PC/EX instal¬ 
lation update summary (consisting of 
two pages) is provided with the 1.1 up¬ 
grade package. Although the exact pro¬ 
cedure varies with the target machine 
and the version of PC/EX being installed, 
it involves three general steps: partition¬ 
ing the fixed disk, installing the core 
system, and installing the desired op¬ 
tional subsets. 

To upgrade from PC/EX version 1.0 
to 1.1, the core system and applications 
subsets must be installed before their 
respective updates are applied. The 
core programs are loaded by an instal¬ 
lation program on the maintenance dis¬ 
kette. The 1.0 subsets are copied from 
the diskette using the restore com¬ 
mand, and the updates are applied us¬ 
ing the /tmp/update command that is 
supplied with the upgrade kit. Version 
1.1 update files overwrite earlier ver¬ 
sions of the same files. 

To avoid lost time and wasted ef¬ 
fort when installing PC/EX 1.1 the UvSer 
should be sure to stop after step 24 of 
the instructions for installing version 
1.0—that is, after the core system has 
been installed. It is easy to forget that 


TABLE 1: Hardivare Requirements 


MINIMUM CONFIGURATION 


System unit (second fixed 

PC/XT 

disk optional) 

PC with 10MB fixed-disk expansion 

PC/AT with 20MB fixed disk 

IBM XT/370 with 10MB fixed disk 

Memory 

256KB (expandable to 640KB) 

Diskette units 

1 DS (expandable to 4) 

Display/adapter 

Monochrome or color 

Serial port 

OPTIONS 

1 (expandable to 2) 

Math coprocessor 

8087 or 80287 

Printers 

Up to two IBM Graphics, IBM 80 CPS Matrix, 
or IBM Color printers 


With the release of version 1.1, IBM’s PC/IX can be run on an AT in real-address 
mode only, with a 640KB maximum address space. 
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TEXT PUIS GRAPHICS, 
MINUS SCISSORS AND PASTE: 
THE $2195 PC SOUmON! 


Now you can produce 
full-function text-and- 
graphics for reports, man¬ 
uals, color overheads and 
slides right on your PC XT/ 
AT. All you’ll cut out is the 
scissors and paste! The 
CONCEPT 100 System lets you 
create text on a Wang-like word 
processor, complete with 
90,000-word dictionary and list 
processing. You can easily 
create charts and drawings. Or 
import text or graphics from 
other systems. Then, use elec¬ 
tronic cut-and-paste to com¬ 
bine them on-screen just as 
you’ll see them in hard copy. 

CONCEPT 100™ is based 
on the ANSI GKS* standard 


using the Virtual Device Inter¬ 
face. It offers Tektronix terminal 
emulation and output options 
like the ConceptWriter™ or 
Lasergrafix laser printers. In 
short, it’s a personal publishing 
system at an unprecedented 
low price. Now available from 
your local distributor. 

Call 1-800-631-2692 for 
more information. 


CONCEPT TECHNOLOGIES, INC. 

A QMS Company 

P.O. Box 5277, Portland, OR 97208 

THE 

DOCUMENT 

PROCESSORT 


trademark of Tektronix. Inc 
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the update instructions say to do only 
steps 1 through 24. In addition, be sure 
to use the sync command immediately 
after installing any optional subsets in 
order to guarantee that all disk buffers 
are flushed before proceeding with oth¬ 
er installation steps. Failure to do so re¬ 
sults in a corrupted file system, and an 
uncharted recovery procedure is neces¬ 
sary before proceeding to first log-in. 

The installation process takes about 
30 minutes for the PC/IX system (the 
core plus all subsets) and another 5 
minutes to run the update programs. 

When PC/EX was first introduced, 
many people were disappointed that it 
was designed to be a single-user sys¬ 
tem, thereby depriving users of one of 
the touted features of UNIX. In retro¬ 
spect, it may have been a smart move 
by IBM. The 8088 bogs down badly un¬ 
der load, and multiuser operations re¬ 
quire extra system overhead. (On faster 
machines, such as the Compaq DeskPro 
and the AT&T PC6300, speed is not as 
much of an issue.) 

The AT is another story. PC/IX for 
the AT could easily be redesigned for 
multiuser operation, because both raw 
speed and memory protection are avail¬ 
able. However, IBM’s XENIX for the AT 


is now being delivered (a review will 
appear in a future issue of PC Tech 
Journal), and IBM reportedly has sup¬ 
pliers working on UNIX System V mul¬ 
tiuser ports for the AT and other com¬ 
puters in its lines. Many people specu¬ 
late that PC/EX will also be moving to 
system V in the next year or two. 

User access to PC/IX is via the PC 
console or through a serial port from a 
remote terminal. Remote-screen editing 
is not supported because INed is de¬ 
signed to interface only with the PC 
console keyboard and screen; it cannot 
be used remotely. This means that all 
editing from a remote terminal must be 
done with the line editor, ed. 

At least one enterprising company 
has moved to fill this hole in the PC/EK 
system. Emerging Technology Consul¬ 
tants has rewritten its Professional 
Writers Package, which includes edix, 
WORDK, sPELLix, and iNDix, in C (the 
package used to be written in Pascal) 
and has produced object modules that 
will run under various licensed UNIX 
systems, eddc, the full-screen editor, can 
be run from a remote terminal. Except 
for a few cosmetic changes, the PC/IX 
version of eddc is the same editor that 
functions under DOS. It uses a slightly 


altered command syntax, because few 
terminals have an Alt key, but on the PC 
console, the commands can be mapped 
to match those used in the DOS ver¬ 
sion. Emerging Technology Consultants 
makes these products available through 
OEM channels rather than through the 
dealers and distributors who handle its 
PC-DOS and MS-DOS products. 

DOS INTERFACE 

Most PC UNIX packages provide a way 
to access DOS disks, and PC/EX is no 
exception. It has four primary interface 
programs, which are described briefly 
in table 2. All of these programs can 
work with files on disks and fixed-disk 
partitions that are formatted for PC-DOS 
and accessible to PC/EX. All of them also 
have a verbose mode that displays disk 
format information. 

Each of the commands can be ac¬ 
companied by options (indicated as 
“[opts]” in the table)—the option -v 
forces the system to use verbose inter¬ 
action, the option -m asks the system to 
search a fixed disk for a DOS partition, 
and the option -d is used to specify a 
particular device. The commands can¬ 
not be linked to other names. They do 
not attach special meaning to wildcard 
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“l Program In BetterBASIC 
Anal Recommend It!’ 

“It would have taken me four months in FORTRAN to write DEAs program which 
is a sophisticated data base and process control system that regulates all the 
processes used in our circuit board manufacturing etching line. But in 
BetterBASIC I wrote the program in a much shorter time. I use BetterBASIC 
and I recommend it.” 

Claudio Edelman • DEA Equipment • Tempe, Arizona 


640K Now you can use the 
full memory of your PC to 
develop large programs. 

STRUCTURED Create well 
organized programs using 
procedures and functions 
that are easily identified 
and understood and 
completely reusable in 
future programs. 

MODULAR Use proce¬ 
dures and functions 
grouped together to form 
“library modules” which are 
then available to you or 
anyone else for future use. 

EXTENSIBLE Create your 
own BetterBASIC modules which contain 
BetterBASIC extensions. This feature 
coupled with the easy-to-use Assembly 
Language support, makes this an ideal 
OEM language. 

INTERACTIVE BetterBASIC acts like an 
interpreter because it responds to the users’ 
commands in an immediate mode. 
However each statement is actually 
compiled as it is entered. 

COMPILED Each line of the program is 
compiled as it is entered into the computer’s 
memory rather than interpreted at runtime. 
RUNTIME SYSTEM The optional Runtime 
System generates stand alone EXE. files 
allowing for the distribution of products 


written in BetterBASIC with 
no royalties. 

SUPPORTS Windows, 
Graphics, DOS and BIOS 
ROM calls. Chaining, 
Overlays, Local and Global 
Variables, Recursion... and 
more. 

BetterBASIC Runs on IBM 
PC, XT, AT and all IBM- 
compatibles. Ask your local 
dealer for BetterBASIC or 
call 1-800-225-5800 in 
Canada call 416-469-5244. 
Also available for the Tandy 
1000,1200, AND 2000 AT 
Tandy/Radio Shack stores. 
Summit Software Technology, Inc.™ 

PO. Box 99, Babson Park 
Wellesley M A 02157 


PRICES: 

BetterBASIC $199 

8087/80287 Math Module $99 

BTrieve™ Interface $99 

Runtime System $250 

Sample Disk with Tutorial $10 



Because It’s The Best. 



MasterCard, Visa, Checks, Money Order, C.QD. accepted and P.O. on approval. 

BetterBASIC is a registered trademark of Summit Software Technology Inc. IBM PC, XT, AT, are registered trademarks of International Business Machines Corp. 
Tandy is a registered trademark of Tandy Corp. Btrieve is a registered trademark of SoftCraft Inc. 

(If you’re using BetterBASIC and would like to be featured in one of our ads, please write to the Director of Advertising at Summit.) 

CIRCLE NO. 169 ON READER SERVICE CARD 














PC/K 


characters, although the shell does. An 
unspecified DOS file-name extension 
matches any number of blanks, includ¬ 
ing no blanks. 

The dosdir program emulates the 
Is type of directory listing and uses 
DOS file-naming conventions, except 
that a forward slash (/) is used instead 
of the backward slash (\) used by DOS 
to separate components of a path name. 
Also, dosdir shows file size and attri¬ 
butes (archive, directory, hidden, read¬ 
only, and system) and has a special op¬ 
tion, -e, that produces “excruciating” 
detail about each file when used in tan¬ 
dem with the -1 option for a long list¬ 
ing. The added detail is a list of diskette 
clusters occupied by each file. 

The PC/IX equivalent of the DOS 
ERASE (or DEL) command is dosdel. It 
behaves in a predictable way under 
most circumstances, but it uses only the 
first match (in directory order) of an 
ambiguous file name. Because the DOS 
interface programs are designed for 
one-file-at-a-time use, this is not unex¬ 
pected behavior, but it is counter to the 
generally consistent use of the UNIX 
shell’s expansion of file names. 

The dosread and doswrite pro¬ 
grams are not as flexible as the doscp 
program supplied with XENIX, but they 
have one clear advantage—they work 
correctly with all current versions of 
DOS and any fixed or floppy disks in 
those formats. The dosread program 
copies one file at a time from a DOS 
disk to a specified PC/DC file or to the 
standard output if no receiving file is 
named. The doswrite program does the 
opposite, except that if no PC/IX file is 
named, input is gathered from the key¬ 
board (unless redirected). 

Both of the dosread and doswrite 
programs have an ASCII option, -a, that 
causes character conversions for line 
termination and end of file to be made. 
For dosread, the program converts car¬ 
riage return/line feed indicators (CR/LF) 
to new line indicators (NL) and inter¬ 
prets Ctrl-Zs as EOF indicators. For dos¬ 
write, a new line indicator is converted 
to a CR/LF pair and a Ctrl-Z is inserted 
to mark the end-of-file position accord¬ 
ing to DOS specifications. 

PC/IX does not provide support for 
executing DOS programs under PC/DC. 
This gap can be filled by The Con¬ 
nector, from Uniform Software Systems. 
The Connector is a DOS-emulation pro¬ 
gram that runs under PC/DC as a task. It 
permits easy interactions between PC/DC 
and DOS programs and integrates well 
with IBM’s TopView. 

For communications, the cu (for 
call UNIX) program is not available with 


TABLE 2: DOS-PC/IX Interface Commands 


COMMAND 

dosdir [opts] [DOSfile] 

DESCRIPTION 

Produce information about the 

dosread [opts] DOSfile [PC/EXfile] 

named file, or for a directory, a 
listing of files 

Read a DOS file to standard out¬ 

doswrite [opts] [PC/DCfile] DOSfile 

put or to a specified PC/DC file 

Write the standard input or a 
specified file to a DOS file 

dosdel [opts] DOSfile 

Remove a file from a DOS disk 


PC/IX supports import and export of data in PC-DOS files on both floppy and fixed 
disks, but not execution of DOS programs. 


TABLE 3j PCHX Benchmarks on the POXT 


C COMPILER 

PROGRAM SIZE (bytes) 

SOURCE 

O^^ECT 

EXECUTABLE 

empty 

11 

136 

186 

sieve 

663 

456 

274 

hello 

77 

210 

3370 

COMPILE TIME (seconds) 

REAL 



empty 

0:09 



sieve 

0:10 



hello 

0:09 



EXECUTION TIME (seconds) 

REAL 

USER 

SYSTEM 

empty 

0.2 

0.0 

0.0 

sieve 

2.3 

2.2 

0.0 

hello 

0.2 

0.0 

0.1 

MULTIPROCESSING TESTS (minutes:seconds) 



FOREGROUND SEQUENTIAL 


REAL 


make sortdemo 


0:20 


make xsort 


0:14 


Total elapsed time 


0:34 


BACKGROUND/FOREGROUND 




(make sortdemo; echo “\07”) & 


0:30 


make xsort 


0:26 


Total elapsed time 


0:30 


BACKGROUND ‘SIMULTANEOUS ’ 




(make sortdemo; echo “\07 1”) & 


0:34 


(make xsort; echo “\07 2”) & 


0:25 


Total elapsed time 


0:34 



The PC/IX C compiler produces tighter, faster running programs in half the time of 
the CMERGE compiler used under XENIX. 


PC/DC. Instead, IBM provides connect, 
which makes the calling PC/DC system 
look like a dumb terminal to the host 
system that it calls. A set of commands 
that are recognized by connect permits 
rudimentary file transfers and allows 
PC/DC commands to be run on the local 
system in a subshell. The communica¬ 
tions parameters for the connection are 
stored in a file called CONNECT.CON. A 
user can specify a custom set of param¬ 
eters in a private version of the 
CONNECT.CON file. 


An add-on communications and 
networking package, available from 
IBM, includes INmail, INnet, and FTP 
(Feature Code 9217). The package is 
tightly integrated with the INed screen 
editor to provide electronic mail, proto¬ 
col file transfers, networking, and re¬ 
mote printing capabilities. 

GOOD TO EXCELLENT 

Testing of PC/EX for this article was 
done on several machines. Versions 1.0 
and 1.1 were run on an XT with 576KB 
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PC/IX 


THE INED SCREEN EDITOR 

Learning to use a text editor is al¬ 
ways a big commitment in time and 
energ}^ I grudgingly learned INed 
only because no other screen editor 
is provided with PC/IX. It was easy to 
hnd things “wrong” with INed be¬ 
cause I am accustomed to the way vi 
and emacs perform. 

Having stated this weighty bias, 

I admit to being pleasantly surprised 
by INed’s capabilities and perform¬ 
ance. A few of its idiosyncracies are 
har^ to adjust to, but on balance it is 
quite a good editor. 

iNed is a full-featured screen 
editor with some formatting capabili¬ 
ties added to permit a basic level of 
text processing. Some of the primary 
INed features are described below. 
On-screen formatting. INed’s options 
include paragraph fill, right justifica¬ 
tion, and on-line filtering of portions 
of the editing buffer through PC/EX 
and custom filter programs. 

Cut and paste. Blocks of text may be 
copied or moved within a single file 
and between files. Blocks may be ei¬ 
ther rectangular areas defined by a 
“box-mark” command or arbitrary 
regions defined by a “text-mark.” 
Search/searcli and replace. This features 
searches forward or backward for lit¬ 
eral strings of text (no ambiguous 
characters permitted). An optional 
replace command substitutes a typed 
string for the most recently found 
match to a search. 

Global search and replace. Using an ex¬ 
ternal program called rpl, the INed 
screen editor permits global replace¬ 
ment of a regular expression (wild¬ 
card characters permitted) search 
string with a second string. 

“Structured” files. INed has built-in 
commands to manage structured 
files, keeping a record of changes to 
the file along with the contents of 
the file itself. A half-dozen POIX 
commands are designed to manipu¬ 
late structured files from the shell. 
Multiple editing windows. INed permits 
one or more files to be edited by us¬ 
ing windows on the screen. A fine- 

of RAM (the converted PC that was de¬ 
scribed in the article “The Making of an 
XT,” Augie Hansen, PC Tech Journal, 
March 1985, p. 161). Version 1.1 was 
also run on an AT with a CDC 20MB 
disk, from CORE International, and 
3.2MB of RAM, of which PC/IX sees only 
640KB, and on an enhanced AT with 
I 640KB of RAM and the IBM-installed 


line border delineates each window; 
the default window comprises an 
area of 20 lines by 78 columns. A 
“ruler” occupies the top line of the 
screen, and a status area takes up the 
bottom two lines. Cursor position, 
editing mode, and file name for the 
active window are reported in die 
status area at all times. 

Menu interfaces. INed has an unobtru¬ 
sive menu system that simplifies in¬ 
teraction with the shell and guides 
users through other operations avail¬ 
able in the editor. Both system and 
local, menus can be used, and they 
may be customized. 

Flexible help system. The help system 
is complete and provides meaningful 
help that is context-sensitive. When¬ 
ever an error is detected, only the 
CANCEL and HELP commands are 
enabled, so it is usually easy to find 
out what went wrong and correct 
the problem. 

INed is invoked using e; the 
general form of the command is 

e [filename] [line] [col] 

[searchkey]<CR> 

where the brackets are not typed but 
indicate that the enclosed item is 
optional. The filename may be any 
valid PC/IX relative or full path 
name: line and col specify a position 
in the file where the cursor should 
be placed; and searchkey is a string 
for which INed should search, start¬ 
ing at the specified cursor position. 

INed uses the $HOME/.estate 
file to restore the previous editing 
state if it is invoked without a file 
name (e<CR>). The previous ac¬ 
tively edited file is automatically 
loaded in such a case, and editing 
continues at the point where the 
previous session was terminated. 

The editor has almost “mode¬ 
less” operation, which means that 
without any special commands to 
alter the mode of the editor, typed 
characters may be inserted into the 
editing buffer and the cursor (edit¬ 
ing pointer) may be positioned. 


CMI 20MB fixed-disk drive. The CORE/ 
CDC drive has about a 5-percent faster 
average access time than the CMI drive 
(38.1 versus 40.2 milliseconds), so all 
figures here use the CMI drive results. 

Tables 3 and 4 tell part of the per¬ 
formance story of PC/DC from the user’s 
perspective. The tests are designed to 
show the speed and efficiency of the 


Special operations do require 
switching to other modes, but nor¬ 
mal text creation is analogous to typ¬ 
ing on a standard typewriter. Be¬ 
cause of the way in which INed is 
implemented, it treats the Return key 
specially. Instead of terminating the 
current line and opening a new line, 
it simply moves the cursor to the be¬ 
ginning of the next line, scrolling a 
line if necessary. Special mode 
switching is needed to insert one or 
more blank lines in die editing buf¬ 
fer— 2 i somewhat unnatural practice. 

The default text mode is insert, 
but overtype mode can be selected." 
Cursor positioning uses the arrow 
keys, and other commands are 
formed using Alt key combinations. 

It is unfortunate that no commands 
to move forward and backward word 
by word are included. The best ap¬ 
proximation of this motion is pro¬ 
vided by using the Tab key to move 
forward and backward in larger units 
and the arrow keys for local mo¬ 
tions, which is a bit awkward. 

The INed editor is highly con¬ 
figurable, both at a generic system 
level and on an individual user level. 
The configuration files /etc/eprofile 
and $HOME/.eprofiIe are used to tell 
INed how to behave in a variety of 
circumstances. These are structured 
files that contain various forms and 
pointers to directories and files that 
are used to perform tasks ranging 
from setting colors for the display to 
delivering prepackaged forms and 
help messages. 

The help and error messages 
provided by INed are civilized. For 
example, they say “touch a key” rath¬ 
er than the brutal “Hit a key” of vi 
and so many other programs. INed 
is helpful and gracious in another 
way, too. It has excellent back-up 
and recovery features tliat make it 
easy to recover from system failures 
and self-inflicted disasters. The cost 
is a bit more but the security ob¬ 
tained is undoubtedly worth it. 

~AH 


C compiler and the performance under 
a multitasking load. Tests were con¬ 
ducted with a single user logged on to 
the console as root. 

Table 3 shows the performance 
benchmarks of PC/DC version 1.1 on a 
PC/XT. Table 4 is a look at AT perform¬ 
ance for the same version of the operat¬ 
ing system. The two tables provide an 
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POLYTRON TOOLS IN THE SOFTWARE DEVELOPMENT PROCESS 





POLY 1 


WINDOWS 1 


DESK 1 


1 

1 


1 






CONTROLLABLE BY POLYMAKE 



MACHINE 

READABLE 




POLYTRON TOOL KITS 


T housands of Professional Software 
Developers with demanding 
deadlines turn to high performance 
MS'DOS/PODOS tools from 
POLYTRON to boost their produc' 
tivity. All the tools shown above are 
explained in detail in the 
POLYTRON Programmer’s 
Catalog. 

Network & Site Licenses Available. 

PolyWindows Desk 

The Modular, Expandable Desktop Organizer 
100% memory-resident desktop 
organizer for professionals. Configurable 
so you can have one or more of the 
following functions available instantly: 
Hex/Decimal/Binary Calculator, 
Standard Calculator, ASCII Table, 
Multiple Document Text Editor, PolyKey 
for creating your own keyboard macros, 
Rolodex-type files. Calendar, Alarm 
Clock, Appointment Books, Autodialer, 
Grabber for cut-and-paste between 
applications. Copy-Protected $49.95, 
Not Copy-Protected $84.95. 

PolyWindows Debugger/ 
Performance Analyzer 

A Professional, Memory-Resident Software 
Development Tool 
Instantly analyze and debug ANY 
program running on your PC anytime. 
Superior to the IBM Professional 
Debugger and easier to use. Supports 
multiple breakpoints, multiple display 


formats, memory searches, single-step 
execution, disassembly, hex arithmetic, 
and block moves. Tells you where your 
program is spending time and allows you 
to optimize performance. You can specify 
the memory ranges for analysis. Results 
are displayed graphically or in tables. 
Includes PolyWindows Desk (Not 
Copy-Protected) all for only $149. 
(Present PolyWindows users can receive 
trade-in discounts.) 

POLYTRON Version Control 
System (PVCS) 

Efficiently maintains revision history of 
source files for software project manage¬ 
ment. Maintains chronological, histori¬ 
cal records of changes as “edit scripts” 
(reverse deltas) with full text of the latest 
“checked in” revision. Reconstructs any 
prior “revision” of any module, defines a 
“version” as specified revisions of various 
modules, supports branching from prior 
revisions, optional password protection. 
Friendly, unobtrusive user interface is 
based on a unique “syntax guide” con¬ 
cept with context-sensitive help. Designed 
for single or multiple programmer 
projects. A powerful tool with main¬ 
frame power. Single-user license: $395. 

PolyXREF 

The Multi-Ungual Cross Reference System 
Generates Cross Reference listings across 
single or multiple source files of one or 
more languages. Tells you exactly where 
each variable and procedure is defined 
and everywhere it is referenced. 


Package includes PolyXREF engine 
plus one source language module plus 
.CRF module; $129, additional source 
language modules [C, Pascal, Assem¬ 
bler or English]: $49 each. Complete 
package including all four language 
modules: $219. 

PolyLibrarian 

The Object Module Ubrary Manager 
The premier library manager allows you 
to create, examine and manage libraries. 
Modules can be listed, added, replaced, 
extracted, and deleted. You can search for 
public or external names and even change 
them. Three operating modes can be 
intermixed for maximum flexibility. 
PolyLibrarian 1 for Microsoft format 
libraries: $99, PolyLibrarian II for 
Microsoft and Intel format libraries: $149. 

PolyMake 

The Intelligent Program Builder 
and Maintenance Tool 
Automates the software maintenance 
process. Determines which files (programs, 
etc.) are out of date and invokes your 
compiler, linker, librarian and does 
whatever is necessary to bring your 
entire system up to date. Frees you from 
the need to remember which files 
depend on others and which files have 
been modified. Remembers the exact 
sequence of operations necessary to 
create a new revision. Completely auto¬ 
matic unlike competing products. Once 
you use it, you can’t live without it. 

Only $99. 


POLYTRON C Library 1 

Over 65 High Performance Routines For 
Lattice C Compiler Users 
These are routines for serious pmgrammers 
that need Executive and I/O functions. 
Complete source code (mostly Assembler) 
included. Only $99. 

POLYTRON Virtual Memory File 
Manager (PVMFM) 

Provides efficient virtual file access and 
buffering for both text and binary files 
with automatic buffer-to-disk swapping. 
Reduces program access time and handles 
data structures larger than memory 
allows. PVMFM is a library of user- 
callable functions that may be linked 
with your applications code to provide 
virtual file management capability and 
random access file buffering. Compati¬ 
ble with Assembler and high-level 
languages. Only $199. 

To Order Products Call 

1 ^ 800 ^ 547^000 

Ask for Dept. No.i310 
Foreign &. Oregon orders call 
(503)684-3000 
Send Checks, P.O.s To: 

POLYTRON Corporation 
P.O. Box 787'DS-310 
Hillsboro, OR 97123 
Add $5.00 Shipping To Total Order 

To Order detailed Programmer’s 
Catalog, send requests to address 
above for fast response (or circle reader 
service card number). 



High Quality Software Since 1982 
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PC/K 


interesting comparison between the AT 
and its older, less well-endowed sibling. 

The source files that were com¬ 
piled were a minimum-length C source 
file (called “empty” in the table), the 
well-known Hello World program 
(called “hello”), and Eratosthenes 
prime-number program (called 
“sieve”). Sortdemo and xsort are two 
small programs compiled in various 
combinations of foreground and back¬ 
ground activity using the make utility. 

The programs were compiled with 
the -s option, to strip the symbol table 
from the resulting object, and the 
-o option, to produce optimized code. 
The cc command removed the .o file 
after the link step was completed, so 
the size of .o files was obtained sepa¬ 
rately using the command line 

cc -O -s -c file.c 

after the full compile job was run using 
the command line 

cc -O -s -o file file.c 

PC/IX performance on an XT is sig¬ 
nificantly better than that of XENIX (see 
“XENIX for the XT,” Augie Hansen, PC 
Tech Journal, ]unQ 1985, p. 129). PC/ 
ex’s C compiler produces tighter, faster 
running programs in about half the 
time that XENIX takes. Part of the com- 
pile-time improvement is the result of a 
limitation in capability—the compiler is 
simplified because it produces only 
small-model programs. The optimizer 
seems to do a good job of reducing un¬ 
necessary object code and choosing effi¬ 
cient assembly language statements. 

Note the small size (274 bytes) of the 
“sieve” executable program. The same 
program using the small model of the 
CMERGE compiler under XENIX is 
2,096 bytes. The “Hello” program is 
about 25-percent smaller than its 
XENDC/CMERGE equivalent. 

PC/IX on the AT puts in an excel¬ 
lent performance. PC/EK 1.1 runs in 
real-address mode on the AT, limiting it 
to the same maximum memory' size as 
the earlier version on an XT—640KB of 
RAM. This mode still has no memory 
protection, so user programs could po¬ 
tentially clobber other running pro¬ 
grams and even the operating system 
itself. Speed is the key benefit of this 
mode—PC/IX on an AT performs tasks 
three to four times faster than it does 
on a comparably equipped XT. 

Five binders contain the documen¬ 
tation and diskettes that comprise the 
PC/EX 1.1 package. The User’s Manual 
(in an SVz-by-10-inch binder) repro¬ 
duces, almost verbatim, the traditional 
manual pages with which many UNIX 


TABLE 4: PC/IX Benchmarks on the BOAT 


C COMPILER 

PROGRAM SIZE (bytes) 

SOURCE 

OBJEa 

EXECUTABLE 

empty 

11 

136 

186 

sieve 

663 

456 

274 

hello 

77 

210 

3370 

COMPILE TIME (seconds) 

REAL 



empty 

0:09 



sieve 

0:10 



hello 

0:09 



' EXECUTION TIME (seconds) 

REAL 

USER 

SYSTEM 

empty 

0.2 

0.0 

0.0 

sieve 

2.3 

2.2 

0.0 

hello 

0.2 

0.0 

0.1 

MULTIPROCESSING TESTS (minutes ^seconds) 



FOREGROUND SEQUENTIAL 


REAL 


make sortdemo 


0:20 


make xsort 


0:14 


Total elapsed time 


0:34 


BACKGROUND/FOREGROUND 




(make sortdemo; echo “\07”) & 


0:30 


make xsort 


0:26 


Total elapsed time 


0:30 


BACKGROUND “SIMULTANEOUS” 




(make sortdemo; echo “\07 1”) & 


0:34 


(make xsort; echo “\07 2”) & 


0:25 


Total elapsed time 


0:34 



The excellent responsiveness of PC/IX on the AT is a joy to use with tasks running 
three to four times faster than they do on an XT. 


users have long had a love-hate rela¬ 
tionship. The only differences are the 
product name and accommodation of 
the single-user status of PC/EK. The 
three full-sized binders are the System 
Manager’s Guide, the Programmer’s 
Guide, and the Text Processing Guide, 
which correspond roughly to the pro¬ 
gram groups on diskette. In version 1.0, 
two of the large binders were too full 
to permit easy page turning; infrequent¬ 
ly used information had to be moved to 
another binder to make for easier han¬ 
dling. The complete version 1.1 has 
thicker binders. 

Most of the material in these man¬ 
uals is reproduced with minor changes 
from the original AT&T memos and 
manuals. The INed editor, connect, and 
other non-UNEK features are covered in 
newly written documents with a style of 
writing and layout that is markedly dif¬ 
ferent from the rest of the package. The 
keyboard template that describes the 
editing keys for INed is now two-sided, 
one side for the PC and XT keyboards 
and the other for the AT. 

PC/EK is a solid, single-user UNIX 
system for the IBM PC family. No signif¬ 


icant bugs were uncovered during test¬ 
ing. The multitasking capabilities, com¬ 
bined with the many tools for software 
and documentation development, are a 
joy to use. The excellent responsiveness 
exhibited by this operating system on 
the AT is something that must be expe¬ 
rienced to be believed. 

Now if IBM will provide a multi¬ 
user, protected-mode version of PC/IX 
that is based on System V UNIX—^with 
the major Berkeley applications and a 
C compiler that can handle middle- and 
large-model programs—I won’t ask for 
veiy much more. I""—I 

PC/IX 1.1: $900 

Upgrade package (from 1.0 to 1.1) $40 
IBM 

220 Las Colinas Boulevard 
Irving, TX 75062 
Product Number: 1753369 
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Augie Hansen, who spent seven years at 
AT&T arid Bell Laboratories, is currently at 
work on a series of books about UNIX, to be 
published by Brady Communications. Tbe 
author's net address is: {allegra,amd,attu- 
7tix,cbosgd,ucbvax}!nbires!bdaemon!arh. 
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STSCs new APL package is not suitable for 
serious development work, but it provides 
an inexpensive introduction to APL 


T he APL programming language 
has a reputation for being compli¬ 
cated, difficult to use, and eso¬ 
teric—of use primarily to scientists 
and engineers who work with numbers 
a great deal. In truth, APL is a self-con¬ 
tained programming environment that 
is simple to use and valuable for a wide 
range of business, engineering, and 
educational applications. STSCs newest 
product. Pocket APL, may afford more 
programmers the opportunity to discov¬ 
er this language s versatility. 

Philosophically, APL is “right” for 
PCs: it is a truly interactive workspace 


environment that makes accessible all 
the different tools a programmer needs: 
a built-in editor, file-management facili¬ 
ties, powerful numeric and text-han¬ 
dling capabilities, debugging tools, and, 
of course, the applications-oriented APL 
programming language. 

In the past there have been three 
barriers to more widespread APL use: 
the apparent complexity of the lan¬ 
guage, the inconvenience caused by 
having to use a different symbol set, 
and the cost of the product. 

APL’s large number of built-in func¬ 
tions and its “symbolic shorthand” may 


make the language seem complex and 
difficult to learn, although its syntax is 
actually simple and intuitive. In APL a 
single greek-looking symbol may repre¬ 
sent a complex operation such as “find 
the largest number in this arbitrary- 
sized list of numbers” or “take the in¬ 
verse of this arbitary-sized matrix.” That 
can be an intimidating prospect for a 
programmer who is used to writing 
self-documenting code. 

APL uses a special symbol set that 
is different from the standard IBM ROM 
character sets. To accommodate this 
symbol set, an APL programmer gener- 
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ally must replace a ROM on his PC’s 
display adapter with a special ROM that 
generates the APL-unique symbols. Al¬ 
though this replacement is not difficult, 
the effect is pervasive; the new charac¬ 
ters are displayed even when APL is not 
in use. Many of the “normal” special 
symbols are replaced with APL symbols, 
so programs may display strange results 
after the new character ROM is in place. 

In addition, it takes a while to be¬ 
come comfortable with the way the key¬ 
board is redefined to include the spe¬ 
cial APL characters. For instance, the 
plus, minus, equal, and dollar signs are 
all moved to different locations on the 
keyboard, as are the bracket and paren¬ 
theses symbols, the colon, the semi¬ 
colon, the double quotation mark, the 
angle brackets, the single quotation 
mark, the question mark, and the back¬ 
ward slash. For example, the key 
marked becomes “(”. Most APL sys¬ 
tems provide either transparent stickers 
for the keyboard or a reference card 
showing the new keyboard layout. 

Cost has been the third deterrent 
to the widespread use of APL. STSC’s 
APL-Plus for the IBM PC, which is wide¬ 
ly considered one of the best APL pack¬ 
ages for the PC, sells for $595. This 
would be quite an expensive purchase 
just to test the APL waters, and especial¬ 
ly so in these days of excellent Pascal, 

C, and Forth compilers that cost 
between $50 and $200. 

APL FOR THE MASSES 

Many casual APL users would probably 
use the language for a variety of day- 
to-day tasks once they got started. An 
APL for the masses is needed. 

IBM took a step in that direction 
last year with its $195 APL package for 
the PC, which has the useful feature of 
generating the special APL symbols with 
software, making a special ROM unnec¬ 
essary. Unfortunately, IBM’s package re¬ 
quires a math coprocessor chip, adding 
$230 to $375 to the price tag for people 
who do not already have an 8087. 

Another advance toward an APL for 
the casual user has been made by 
STSC’s Pocket APL. The package costs 
only $95. In addition to its moderate 
cost. Pocket APL requires no special 
ROM and gives the programmer the 
option of bypassing traditional APL 
symbols in favor of key words, such 
as rotate, invert, and transpose. 

Pocket APL comes packaged in a 
7-by-9-inch box that is about an inch 
thick and includes STSC’s useful 175- 
page booklet APL is Easy! In addition, 
the package includes a 20-page Pocket 
APL Reference Guide, a 6-page Installa¬ 


tion Guide, a cardboard keyboard plac¬ 
ard showing which IBM key corre¬ 
sponds to each APL symbol, a key-word 
reference card, a warranty and license 
agreement and a registration card. The 
software, which includes demonstration 
programs and utilities, is all contained 
on one double-sided floppy disk. 

According to STSC, the package 
should also include an errata sheet that 



documents a few changes to the key¬ 
board placard and a modified start-up 
procedure for AT users who do not 
have an 80287 math coprocessor. (My 
package included neither of these, but I 
was provided the start-up procedure 
over the telephone—because I used an 
AT without the 80287—and I was sent 
an errata sheet in the same day’s mail.) 

The documentation calls Pocket 
APL a scaled-down version of the APL- 
Plus system. A summary of its limita¬ 
tions and omissions as compared to 
APL-Plus is provided in table 1. 

STSC states that Pocket APL will run 
on the IBM PC, XT, AT, and PC/’r. Mem¬ 
ory requirements, however, make it im¬ 
practical for use on the PQr. Although 
Pocket APL requires a minimum of only 
128KB, at least 192KB is needed to use 
the 64KB maximum workspace that is 
allowed by the language. On a standard 
(128KB) PQr, the maximum workspace 
size is less than 21KB. 

For the topics it covers, the STSC 
documentation is well thought out and 
adequately indexed. APL Is Easy! is an 
excellent step-by-step guide to using 
APL. Unfortunately, the booklet was 
apparently written for STSC’s APL-Plus 
product. It does not discuss several fea¬ 
tures that are particular to Pocket APL, 
such as function-key use, native (DOS) 
files, debugging facilities, printer sup¬ 
port, extensions to the standard APL 
line editor, and the use of key words. 
Other features (such as overstriking 
characters) are mentioned in passing 
and not indexed for later reference. 


The booklet also incorrectly states that 
function key FI is used for the help sys¬ 
tem, as it is APL-Plus; in Pocket APL, 
function key F6 is used. 

APL Is Easy! provides numerous 
useful exercises and serves adequately 
as a guide to the use of most APL func¬ 
tions. For more detailed information, 
the Reference Guide is needed. It is a 
helpful summary of APL operators, sys¬ 
tem functions, editing functions, and 
display formatting. As mentioned above, 
however, many of the topics are poorly 
documented, if they are discussed at all. 

It also should be noted that neither 
the Reference Guide nor APL Is Easy! 
can replace what has become known as 
the standard APL text: APL: An Interac¬ 
tive Approach, by Gilman and Rose. 
Anyone who plans to use APL should 
buy this easy-to-read tutorial. 

THE SOFTWARE 

The Pocket APL disk contains four files: 
APL.EXE, the APL system; SYSHELP.ASF, 
menus for the built-in help facility; 
DEMOAPL.AKS, the examples in APL Is 
Easy!; and LESSONS.AWS, a sample 
workspace with several demonstration 
programs, including a handy list pro¬ 
gram utility and a calendar utility, and a 
just-for-fun program that converts a sen¬ 
tence to “pig latin.” 

The disk files are not copy pro¬ 
tected, so they can be transferred to an¬ 
other work disk. The four files occupy 
about 160KB; thus. Pocket APL is rea¬ 
sonably suitable for work with diskette- 
based systems. Of course. Pocket APL 
also supports hard disk drives. 

Pocket APL is standard APL with 
enhancements. Two programs written 
in IBM APL ran in Pocket APL (and APL- 
Plus) with absolutely no changes. One 
of these programs was a Life game tuto¬ 
rial example (see “Life Is Simple with 
APL,“ Pardner Wynn, PC Tech Journal, 
September 1984, page 129) that used a 
wide range of matrix operations and 
data-formatting operations as well as a 
good deal of screen I/O. The second 
program was a TTL logic simulator that 
required a nominal amount of logic and 
data-swapping operations. Neither pro¬ 
gram required any nonstandard lan¬ 
guage extensions. 

The Del editor. The lack of a real screen 
editor in Pocket APL is a substantial in¬ 
convenience. Although it is not docu¬ 
mented, some elementary screen- 
oriented capabilities have been added 
to the Pocket APL Del editor, making it 
similar to the DOS BASIC line editor. 
These editor extensions allow the user 
to move the cursor freely around the 
screen and to make changes to existing 
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Our Connection systems will solve your problem 
of trying to read and write diskettes or tapes from 
almost any computer system using your PC. 

The Diskette Coimection is a hardware system 
that enables the IBM PC or compatible to read and 
write most 8 inch, 5 Vi inch, or 3‘A inch diskettes. 

With our File Connection software programs you 
can transfer data files between most computer 
systems, including CP/M, DEC, Honeywell, Univac, 
IBM 3740, S/I, S/3, S/23, S/32, S/34, S/36, and S/38. 

Our Word and lYpesetting Connection programs 
use IBM standard Document Content Architecture 
(DCA-RFT) to transfer document files between 
most word processing and typesetting systems, 
including Compugraphic MCS, CPT, Displaywriter, 
OS/6, Multiset, NBI, Quadex, Xerox, and Wang. 
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Our Tape Connection system will read and 
write IBM or ANSI standard Vi inch 1600 BPI 
magnetic tape. A full size 2400 foot tape can 
store a 45 IVLByte file and be written in 6 minutes. 

Since 1982, we have supplied thousands of 
systems to customers around the world, including 
IBM, NASA, AT3tT, Kodak, and General Motors. 

Our specialty is conversion systems and we can 
provide a solution to your problem. Call us today 
to discuss your requirements. 

This ad is one of a series featuring NASA missions. 
For a free poster, send us your written request. 

Box 1970 Flagstaff, AZ 86002 
(602) 774-5187 Telex 705609 


. . . FLAGSTAFF ENGINEERING 
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TABLE 1: Features Comparison 



POCKET APL 

APL-PLUS 

IBM APL 

Price 

$95 

$595 

$195 

Screen editor 

No 

Yes 

Yes 

Maximum workspace size 

64KB 

(svstem memoiw) 64KB'' ' 

Component file size 

10KB 

(disk capacity) 

64KB-^ 

Communications support 

No 

Yes 

""'Yes 

Graphics 

No 

Yes 

No 

Interrupt handler 

-3 ... 

Yes 

Yes 

Call DOS/BIOS routines 


Yes 

Yes 

Call assembly routines 


Yes 

No 

Sound generation 

No 

Yes 

Yes 

Execute DOS commands 

No 

"""Yes 

No^. 

Key words and symbols 

Yes ,, : 

Yes 

No 

Math coprocessor 

Optional 

Optional 

Required 

^Excess s\'stem memory forms temporary’ “elastic" storage workspace 
-Limited to 32KB components of 2KB maximum size 
^Feature present or partially presets, but undocumented 



For casual use or an introduction to the language, Pocket APL may be appropriate, 
but its limited features restrict its usefulness for serious program development. 


TABLE 2 : Pefformance Benchifiarks 


OPERATION 

POCKET 

APL 

APL- 

PLUS 

RELATIVE 

SPEED 


I is 1 + 1 

0.010 

0.006 

1.7 


N is +/ VECTORl' 

0.128 

0.042 

3.1 


N is -/ VECTORl 

0.129 

0.044 

2.9 


N is downgrade VECTOR2~ 

0.380 

0.377 

1.0 


N is invert MATRIX^ 

0.146 

0.135 

l.T 


N is X lower inner + X^ 

0.024 

0.019 

1.2 


TTL simulation 

42.8 

33.5 

1.3 


WECrORl is 0.25 times count 100 
^VECrOR2 is 0.25 times count 1,000 

^MATRIX is a 3-by-3 integer matrix; result N is 3-hy-3 floating point mawix 
■*X is 4 by-4 integer matrix 




All times are in seconds. These benchmarks, run on an IBM PC/AT, show that 
Pocket APL compares favorably with APL-Plus in performance. 


text. Although these extensions help, 
they do not fulfill the APL programmer s 
need for a full-featured screen editor. 
APL programming cannot accommodate 
just any text editor; the editor must 
“know” about APL and must work with¬ 
in the interactive APL environment. 

Soft character set. STSC’s newest APL re¬ 
leases (both Pocket APL and version 4.1 
of APL-Plus) incorporate a software APL 
symbol generator that works with the 
IBM Color Graphics Adapter. Thus, 
Pocket APL can be used on PCs with an 
unmodified color graphics adapter or 
on PQ'rs. The software-defined charac¬ 
ters work only with the IBM Color 
Graphics Adapter (or with the PCjr), 
however, so users with a monochrome 
adapter must opt either to replace the 
character ROM or use key words in¬ 
stead of symbols. 

Key words. Pocket APL can substitute key 
words for the traditional APL symbols. 

I This feature serves two types of APL us¬ 


ers—those who have monochrome 
adapters and would prefer not to re¬ 
place the character ROM and those who 
simply prefer a nonsymbolic represen¬ 
tation for APL operators. Figure 1 shows 
a sample APL program that has been 
listed in both symbolic and key-word 
form. The key words that correspond to 
each symbol are documented on the 
key-word reference card. 

The user is free to switch from key 
words to symbols at any time. If he 
writes a program using key words and 
then switches to symbolic notation, the 
program will be converted to symbolic 
notation automatically when it is next 
loaded. When Pocket APL is started, the 
system allows the user to specify S for 
symbols or K for key words. Starting the 
system by typing APL S or APL K will 
bypass the query. 

An interesting feature of key words 
involves symbols that are ambivalent 
(that is, symbols that can take on two 


DeSmet 

C 

8086/8088 

Development $f Afl 
Package_1113 

FULL DEVELOPMENT PACKAGE 

• Full K&R C Compiler 

■ Assembler, Linker & Librarian 

■ Full-Screen Editor 

• Execution Profiler 

• Complete STDIO Library (>120 Func) 

Automatic DOS 1.X/2.X SUPPORT 

BOTH 8087 AND S/W FLOATING POINT 

OVERLAYS 

OUTSTANDING PERFORMANCE 

■ First and Second in AUG '83 BYTE 
benchmarks 


SYMBOLIC DEBUGGER 



■ Examine & change variables by 
name using C expressions 

■ Flip between debug and display 
screen 

• Display C source during execution 

- Set multiple breakpoints by function 
or line number 

DOS LINK SUPPORT ^35 


■ Uses DOS .OBJ Format 

■ LINKS with DOS ASM 

■ Uses Lattice® naming conventions 


Check: □ Dev. Pkg (109) 

□ Debugger (50) 

□ DOS Link Supt (35) 


SHIP TO: 


ZIP. 



WARE 

CORPORATION 


P.O. BOX C 
Sunnyvale, CA 94087 
(408) 720-9696 

All orders shipped UPS surface on IBM format disks. 
Shipping included in price. California residents add 
sales tax. Canada shipping add $5, elsewhere add 
$15. Checks must be on US Bank and in US Dollars. 
Call 9 a.m. - 1 p.m. to CHARGE by VISA/MC/AMEX. 
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(Half Height series) 

P P-10RC 
10 Mbyte 

Removable Cartridge 
P-60TB 

60 Mbyte Tape Back-up 
P-30i&P-20i 
30&20 Mbyte Internal 
(Full Height series) 
P-10i Port 10 Mbyte 
Internal for Portable 


P-lOe & P-20e 
10&20 Mbyte 
External series 


Chaos, confusion and buyer 
uncertainty have resulted from too many prod¬ 
ucts and not enough answers. 

The truth of the matter is, anyone can sell a 
winchester disk drive. The problem is that 
hard drives, by their own nature, are sensitive 
devices that require appropriate handling and 
customer support. 

Don't be mislead into believing that a disk 
drive can be sold and booted around the 
country, without any risk. 

There is no room for the weak, when it comes 
to delivering a product you can 
depend on! 

Peachtree Technology Inc. has cleared the 
path of confusion with a comprehensive line of 
mass memory expansion systems that have 
established themselves as leaders in advanced 
hard drive technology, backed by strong cus¬ 
tomer support. Every Peachtree Technology 
Inc. product has been through stringent diag¬ 
nostic testing as a complete system. To assure 
they not only meet, but surpass specifications. 
(On the outside of every box Is a documented 
certificate of inspection signed by our techni¬ 


cian). Plus we stand behind our products with 
a complete one year parts & labor warranty. 

To eliminate frustration. Peachtree Technology 
Inc. has provided a complete line of mass 
memory storage systems. They are fully com¬ 
patible with IBM PC. XT. & PORTABLE. AT&T 
CORONA PORTABLE. COMPAO DESK PRO & 
PORTABLE, COLUMBIA. TAVA, ZENITH 150 
AND MANY MORE. (If your computer is not 
listed, please contact us for further information). 

We offer a complete line of products 
including: 

1 External winchester hard drives • 10. 20. 
and 30 megabyte (formatted capacity). Our 
10 and 30 megabyte drives utilize a hard 
carbon coating on the disk platter surface. 
Internal mounted winchester hard drives • 
10, 20 and 30 megabyte (formatted 
capacity) 

; Removable hard disk • Half height 
winchester, 10 megabyte, utilizing new and 
advanced head positioning technology. 
Cartridge tapesystems • Capacity - up to 
60 mbytes • Half high 5.25" form factor 
add-in/add-on to IBM-PC and compatibles. 


A 135 watt internal power supply that 
replaces the standard unit in the PC. 

We ll supply everything you need to give your 
micro new speed and storage capacity; Disk 
drive, controller, cables, software, anci 
associated custom firmware. 


Don’t become a victim! The frustration and 
inconvenience of not having customer support 
may not be worth the few dollars you save 
buying from an unreliable source. There is no 
substitute for a complete hands on demonstra¬ 
tion and face to face commitment to customer 
service from a reputable dealer. So don’t be 
left standing in the smoke. To find out more 
about Peachtree Technology Inc. and our com¬ 
plete line of memory expansion systems, ask 
your local computer dealer for a complete 
demonstration. If he does not have our prod¬ 
ucts have him call 404-662-5556, and we will 
deliver a demonstration unit & literature within 
24 hours! 
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different meanings, depending upon tlie 
context in which they are used). In this 
case, separate key words for each possi¬ 
ble meaning, as well as one catch-all 
“ambivalent” key word, are provided 
for each such symbol. 

For example, when the greek sym¬ 
bol phi appears in front of an array 
name, as in the expression “(t)A”, it is a 
monadic (one argument) function, and 
the key word is reverse. When the phi 
appears between two quantities, as in 
“A(t)B”, it is a dyadic (two argument) 
function, and the key word is rotate. 

For further simplification, an ambivalent 
key word, phi, may be used. AI^L 
automatically determines whether the 
monadic or dyadic form is appropriate. 
Help system. One nice feature of Pocket 
Al^L is its on-line help system, which 
covers a wide range of topics. Most of 
the information is menu-driven, and it 
covers a wide range of topics, from 
using the Pocket APL system to actual 
language syntax issues. 

The help system does have one sig¬ 
nificant limitation, however. Information 
is given using symbols only. This can be 
confusing in key-word mode; because 
the soft character set is not loaded, the 
correct set of symbols is not displayed. 
Floating-point support. Pocket APL does 
not require a math coprocessor for 
floating-point arithmetic. If an 8087 (or 
80287, for AT users) is installed, Pocket 
AI^L will use it and therefore will handle 
calculations much faster. For everyday 
number-crunching requirements, soft¬ 
ware floating-point operation is fast 
enough, and it is much less expen¬ 
sive—math coprocessors currently cost 
between $230 and 1375. 

Screen I/O. STSC has added simple screen 
windowing operators to its product that 
are potentially useful extensions for ap¬ 
plications programmers. This addition 
should simplify the development of 
easy-to-use data-entry and inquiry appli¬ 
cations. For example, a pop-up help 
window would be fairly easy to code in 
Pocket APL as part of an inventory 
record-keeping system. 

Printer support. Like IBM’s APL, STSC’s 
Pocket APL requires an IBM Graphics 
Printer (or compatible equipment) if 
printed listings of programs using APL 
symbols are desired. Using Pocket APL’s 
optional key-word mode, reasonable 
printouts of programs can be obtained 
using printers that are not compatible 
with the IBM printer. 

The documentation’s index in¬ 
cludes no entry under printing, but the 
Reference Guide describes how to use 
the POKE function to select the ASCII 
1 or GRAFTRAX printer mode. If the 


printer being used is not compatible 
with the IBM Graphics Printer, the 
ASCII (nongraphics) printer mode must 
be used. APL should then be used in 
the key-word mode. 

The only documentation that de¬ 
scribes how to print something is the 
errata sheet. Pressing Alt-F9 toggles on 
and off the feature that writes screen 
output to the printer. Pressing Alt-F7 
prints the contents of the screen. 

LIMITATIONS 

Pocket Al^L is a cost-effective alternative 
for casual APL users. However, the sys¬ 


tem has several limitations and omis¬ 
sions. Whether these limitations are too 
restricting for a particular user will 
depend primarily upon the amount of 
data that will be handled and how 
much applications programming is 
done using the system. 

Some of Pocket APL’s limitations 
are probably concessions that are re¬ 
quired of a system targeted at PCs with 
128KB. Others are presumably designed 
to entice all but the most casual of 
users into buying STSC’s other product, 
APL-Plus. (It should be noted that STSC 
has said it will send a $50 rebate cou- 



Advanced Software for Today's Executives 
While you're still using your favorite PC package. 
How would you like to have: 


• Basic Plotting 

• Descriptive Statistics 

• Estimation and Testing 

• Regression 

• Cross Tabulation 

• Analysis of Variance 

• Forecasting 

• Cut/Paste and Scratchpad 

• Financial Calculations 


Reciprocal Regression Function 



Horsepower 


Seasonal Adjustment Procedure 



Month 


Raciprocal iMxlai i l/V • aHiX at nPO on NEIOHT 

Standard T Prob. 

ParaMtor Eatiaata Error Valua Laval 


Intarcapt -4.3ie79E-3 3.2B293E-3 -1.37* 0.1731 
Slopa 1.36049E-3 1.17269E-6 13.307 0.0000 

Analyata at Vartanca 

Sourea Sua at Bquaraa D» riaan Squara F-Ratlo 
nodal .00400 I .004800 177.073 

Error .00130 40 . 000027 

Total (Corr.) .00610 49 

Corralation Coatliclant • 0.0072 R Squarad - 0.706 
Stnd. Error o« Eat. - .0003208 

31HELP 2 3 4 3 6 7-819 lOOUlT 

INPUT Had Rpr 10 1903 I2il3l00 Pn EXECtUISTAT Varaion 1.0 OCRRCH 


. . .and a lot more! 


Make the executive move to 



Data Analysis; it's not just for statisticians. 


PC. PC/XT. PC/AT. compatibles • 256K bytes RAM • pen plotters • printers • 
high resolution graphic boards • DOS based • I system diskette • on-line help 


EXEC* U*STAT IINCa 
Research Park, 2 Wall Street 
Princeton, HJ 08540 (609) 924-9357 
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pon to registered Pocket APL users who 
later upgrade to APL-Plus.) 

Pocket APL is distributed with none 
of the useful utility workspaces that 
make APL-Plus a good development 
tool. In particular, it has no utility to 
read/write workspace hies in a format 
compatible with IBM APL. Nor are there 
any utilities for communications and 
modem support. Graphics capabilities 
like those found in APL-Plus are also 
missing; these would have extended 
greatly Pocket AJ^L’s usefulness. A poten¬ 
tially worse problem for serious appli¬ 


cations programmers is that although 
vSTSC claims that Pocket APL has facili¬ 
ties for accessing DOS function calls 
and BIOS interrupts, no such facilities 
are documented anywhere. 

Most surprisingly, STSC did not in¬ 
clude a full-screen editor with Pocket 
AJ^L. Both IBM’s $195 AI^L package and 
STSC’s $595 APL-Plus include screen 
editors that greatly simplify program 
entr\' and modihcation. 

The Pocket AI^L workspace size lim¬ 
its the amount of data and the number 
of programs and utilities that can be ac- 


flGVRE 1 : Sample Programs 


SYMBOLIC ' 


^LIFEGAHECQ]^ 

CO] 

LIFEOAME 

Cl] 

INITBOKDER 

C2] 

C0L0NY<-C0L0NYaB0RDERMASK 

C3] 

P0PULATI0N<-+./,C0L0NY 

C4] 

GENERATI0N«-1 

C5] 

LOOP:->ENl>xvPOPULATION=0. 

C6] 

SHOUCOLONY 

C7] 

C0L0NY«-NEXT0EN COLONY 

C8] 

GENERAT10N<-GENERATI0N+1 

C9] 

C0L0NY<-C0L0NYaB0RDERMASK 

CIO] 

P0PULATI0N<-+/, COLONY 

CTl] 

■FLOOP 

C12] 

END;D<-'ALL ORGANISMS EXTINCT!' 

Ci3] 

Df Goodbye. ' 

KEY WORD FORM 


-$LIFEGAMEC#]$ 

CO] 

LIFEGAME 

Cl] 

INITBORDER 

C2] 

COLONY is COLONY and BORDERMASK 

C3] 

POPULATION is+Z,COLONY 

C4] 

GENERATION is 1 

C5] 

LOOP:goto END x iota POPULhTIOH^O 

C6] 

SHOUCOLONY 

C7] 

COLONY is NEXTGEN COLONY 

C8] 

GENERATION is GENERATION+l 

C9] 

COLONY is COLONY and BORDERMASK 

CIO] 

POPULATION is+Z,COLONY 

Cli] 

goto LOOP 

C12] 

END:output 'ALL ORGANISMS EXTINCT! 

C13] 

output 'Goodbye.' 



The first listing shows a sample program 
coded using traditional APL symbols; 
the second shows the same program 
using optional key words. 


cessed at any one time. Although the 
product’s 64KB maximum workspace is 
not so small as to put it in the toy cate¬ 
gory, it may impose restraints on the 
scope of applications for which the 
product can be used. More than likely, 
any serious business database manage¬ 
ment application is going to be too big 
for Pocket APL to handle comfortably. 
On the other hand, the product could 
be useful for the development of a 
business financial calculator, planning 
system, or simulation tool. 

One of APL’s nicest features is its 
use of component files, which are disk 
files that can contain a variety of APL 
objects, such as arrays of text, numbers, 
or matrices. Each object (or compo¬ 
nent) is referred to by its location with¬ 
in the file (component 1, 2, 3 .. .)• APL 
manages space allocation for compo¬ 
nent files. For instance, a programmer 
can replace a 2-by-2 matrix component 
with a much larger lO-by-30 matrix 
without worrying about where the extra 
room will come from or how to keep 
from writing over other components. 

Unfortunately, Pocket APL can han¬ 
dle only component files that are less 


The 

BASIC 

idea. 



A new, more powerful version of the 
world's most widely used programming 
language-created by the original developers 
of BASIC, John Kemeny and Thomas Kurtz. 

True BASIC Is still easy to learn and use yet 
offers the following advanced features: 

• STRUCTURE-True BASIC allows you to 
write modular programs. It supports 
advanced control structures such as SELECT 
CASE, IF-THEN-ELSEIF, DO Loops, etc. 

• EXTERNAL PROGRAMS-Increase your 
programming efficiency by storing fre¬ 
quently used functions and subroutines 
in user-defined libraries. True BASIC 
supports calls to assembly language 
subroutines. 

• FULL MEMORY-With True BASIC you 
can use all the available memory in your 
computer. 

• SUPERIOR GRAPHICS-Allow you to 

draw in your own coordinates, not In 
terms of pixels. Animation, sound and 
color are supported. 

• IMPROVED ERROR CHECKING- 

Compiler reports syntax errors before 
running a program. The language incor¬ 
porates user-defined error messages. 


• WINDOWS-True BASIC allows you to 
program multiple screen windows, each 
with its own parameters. 

• SPEED-Because True BASIC is compiled, 
it Is faster than interpreted BASICS. Auto¬ 
matic 8087 support is standard. 

Now available for the IBM PC. Apple 

Macintosh available Summer, 1985. 




True BASIC” 


The BASIC idea made better. 

Addison-Wesley 

Reading, Massachusetts 01867 


True BASIC is a trademark of True BASIC, Inc./IBM is a registered trademark of International Business Machines, Inc./Apple 
is a trademark of Apple Computer, Inc./Macintosh is a trademark licensed to Apple Computer, Inc. 
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OFMFORMOTONFOR 

VOURBMPC 


Taken one issue at a time, PC is the best 
source of up-to-date news and information 
about the IBM PC you can find anywhere. 

But collect a few, and suddenly you realize 
that you’ve assembled a comprehensive 
reference work covering every significant new 
IBM PC application, product and development. 
An encyclopedia that is updated every two 
weeks. 

Each volume of PC contributes the latest 
information on a wide variety of subjects 
including: 

® New Products What’s the latest in 
printers, word processing software and 
database managers? And what’s best 
for your needs? Everything you need to 
know is in PCs special reports and 
product reviews. 


• New Applications Need to design a 
graphics presentation? Communicate with 
other PCs? Access a database? Find out 
how in PC’s expertly written articles. 

® New Developments How are successful 
professionals and companies using their 
PCs? Find out in PC’s “Pro Columns” and 
use their proven techniques to move ahead 
in your own career. 

Subscribe to PC today. Build your own IBM PC 
reference library volume by volume at these 
special savings: 

24 bi-weekly issues for only $21.97. 

Less than 920 an issue! 

To order, complete attached 
order card or call, toU-free, 

1 - 800 - 852-5200 


MAGAZINE 


8Z318 
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than 10KB long. This length is probably 
adequate for a modest application, such 
as maintaining sales and inventory re¬ 
cords for a small product line, but it 
can be a serious limitation. Some pur¬ 
poses served by component files also 
can be served by native files, which are 
supponed by Pocket APL. 

A native file is a sequence of bytes, 
as opposed to a sequence of (higher- 
level) APL objects. It can be any size 
that will fit on the disk, but using a na¬ 
tive file involves more programming 
than using component files. Commands 


are provided for creation, deletion, and 
random access to native files. 

BENCHMARKS 

Many APL enthusiasts are concerned 
about questions such as how long it 
takes to invert a 30-by-30 matrix, but 
APL also can be used to save program¬ 
ming time, not computation time. In 
real-world applications the time re¬ 
quired by the programmer to accumu¬ 
late data and develop an algorithm 
usually far exceeds the time it takes a 
computer to actually do the processing. 



PROLOG V 

Includes: interpreter, 
sample Prolog programs, 
122-page manual and 
primer, and custom- 
designed binder and 
slipcase. 

ONLY 

$6995 

Not Copy 
Protected 


HARDWARE 
REQUIREMENTS 
o PC-DOS/MS-DOS 
1.4 or later 
□ 128 K RAM 
a One disk drive 






CHALCEDONY 

SOFTW\RE 

5580 LA lOLLA BLVD. 
SUITE 126 D 
LA JOLLA. CA 
92037 


The Language of 
Artificial Intelligence 


Selected by Japan's Fifth Generation lOOT Project to create 
machine-based intelligence, Prolog is the most widely used 
artificial intelligence language worldwide. 

POWERFUL AND ELEGANT 
With over 70 predefined predicates, PROLOG V complies 
with the spirit and syntax of Edinburgh Prolog as described 
in Clocksin and Mellish's classic Programming in Prolog, 
the book that set the de facto standard for Prolog. 

IDEAL FOR CREATING: 

□ automated design 

□ abstract problem solving 

□ mathematical logic 


□ relational data bases 

□ expert systems 

□ natural language systems 

□ biochemical analysis 

THE CHOICE OF UNIVERSITIES 

(Generous University site licenses have made PROLOG V 
the choice of Universities from New England to Southern 
California. Send your inquiry on University stationery, or 
call for details. 

NO RISK OFFER 

Examine the package and documentation at our risk for 
30 days. Then if you aren't fully satisfied with the quality of the 
product, return PROLOG V with the distribution diskette still 
sealed, and we'll refund your money in full. 


□ PAYMENT ENCLOSED $_ 

CA residents add 6% sales tax 

□ CHARGE MY: □ MasterCard □ Visa 


Card No. _ 

Signature_ 

Mr./Mrs./Ms. 
Address _ 


Exp. Date . 


(please print lull name) 


City/State/Zip 


PHONE ORDERS: 
(619) 483-8513 

SHIPPING: 

$ 5.00 U.S. 

7.50 Canada 
10.00 Carribean, 
Hawaii Air 
20.00 Overseas Air 

Allow 15 business 
days for personal 
and company checks. 

COD orders not 
accepted. 
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Table 2 shows the times required 
to perform a variety of simple opera¬ 
tions. All times were taken on an AT de¬ 
signed to indicate the performance of 
Pocket APL for simple data operations, 
compared to that of APL-Plus. 

It is worth noting that Pocket APL’s 
speed compares favorably with APL-Plus 
for most of the simple benchmark pro¬ 
grams. The main exceptions are the sec¬ 
ond and third benchmarks listed, which 
add and subtract every element of an 
array. According to sfsc. Pocket APL 
does not offer optimization routines for 
these operations because of constraints 
imposed by limited memory. 

A few of the benchmarks also were 
run on a PCjr and a PC. As expected, 
programs ran five to eight times faster 
on the AT than on the PQ'r and two to 
five times faster than on the PC. 

With Pocket APL, the news is both 
good and bad. On the one hand, it is a 
fairly complete, moderately priced APL 
system. It incorporates several useful 
features, such as a menu-driven help 
system, optional key words instead of 
symbols, and the soft character set. 

On the other hand. Pocket APL’s 
utility is dampened by glaring omis¬ 
sions in otherwise useful documenta¬ 
tion, the lack of a full-featured screen 
editor, and somewhat limited work¬ 
space and component file sizes. Al¬ 
though Pocket APL runs on a PC with 
128KB of RAM, at least 192KB of RAM is 
needed for a 64KB workspace. On the 
PCjr, the maximum workspace size is 
less than 21KB—^far too small to be put 
to any practical application. 

Pocket APL is clearly not intended 
for serious development work. It can be 
recommended, however, for the pro¬ 
grammer who is looking for a casual in¬ 
troduction to the APL programming en¬ 
vironment and for those who need a 
language that would be appropriate for 
modest applications in the fields of 
business, education, and engineering. 

REFERENCES 

Beriya et al. APL and INSIGHT. Palo Alto, 
CA: APL Press, 1978. 

Gilman, Leonard, and Allen Rose. APL: 
An Interactive Approach. New York: 
John Wiley & Sons, 1983. lim—I 

Pocket APL: $95 
STSC 

2115 East Jefferson Street 
Rockville, MD 20852 
3011984-5000 
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Pardner Wynn is an electronics and software 
engineer in Silicon Valley. 
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We’ve got to have more power, Captain!” 


Scotty, U.S.S. Enterprise 


PROBLEM: 

The problem is ever present. You require 
more power. Your PC has served your basic 
computing needs ... until now. Lotus spread¬ 
sheets are longer and more involved. dBASE 
sorts crunch for hours. Source code compila¬ 
tions are slow. Your project is behind schedule. 
Sadly, another PC just isn’t in the budget. 

SOLUTION: 

The WINNING DESIGNS IQ188 Co¬ 
processor,the only expansion board with the 
power of an XT — and then some. Run time- 
consuming Lotus macros in the background 
while crunching dBASE sorts in the foreground. 
Or compiling lengthy source code. Or word 
processing. Or ... the possibilities are endless. 


SEE .US AT BOOTH * 1829 

WNCC ’85 


IQ188 — WHAT IS IT? 

The IQ188 is a highly integrated and 
intelligent coprocessor expansion board for the 
IBM PC, XT, AT, IBM compatible, and OEM 
computer markets. With the IQ188 you have 
two separate PCs in your system. A simple 
keystroke allows you to view activity on either 
the PC processor or the IQ188 processor. Files 
are easily transferred from one processor to the 
other. The IQ188 features: 

• Complete Hard Disk Controller with 
Configuration Utility 

• Highly Integrated 16 bit Microprocessor 

• 256K Dual Ported Memory Array, Expandable to 
IM 

• Two RS232 Communication Ports Supporting 
Asynchronous, Byte-synchronous, and Bit- 
synchronous protocols 

• Parallel Interface 

• Clock Calendar with Battery Backup 

• DOS Device Drivers for System Integration 

Put your PC into Warp Factor 188. With the 
IQ188 you have found the power you need at a 
price you can afford. Kirk Out. 
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WINNING DESIGNS, 7910 Ivanhoe Street, Suite 230, La Jolla, CA 92037, (619) 483-75,36. 





















Please send complete 
mhp COBOL information to: 


Now, the mbp COBOL Compiler 
offers unrivaled convenience to go 
with its unmatched performance. 

Here are the convenience features 
you’ve wished for: 

1) an enhanced Screen Management System 
with program-controlled video attributes and 
color; 2) support for PATH & sub-directories; 

3) DOS command execution from within 
a COBOL program; 4) ‘permanent’ 

DEFAULT modification. 

The new mbp Compiler has them 
all! And they’re exclusives: you get 
them only with mbp. 


mbp COBOL: the choice 
of professionals. 

It’s no surprise more and 
more companies like Bechtel, 
Bank of America, Chase, Citicorp, 
Connecticut Mutual, Hughes 
Aircraft, McDonnell-Douglass, 
and Price-Waterhouse choose 
mbp COBOL. 

Make it your choice, too. 
Just send the coupon, or call, 
for complete information. 
Today 


*128K syslem with hard disK required. IBM PC & AT are IBM TMs: Netware is a Novell. Irx;. 
TM; Level II is a Micro Focus TM: R-M is a Ryan-McFarland TM: MIcrosolt is a Microsoft TM. 


NAME 


Plus, it’s 4 times faster. 

Because the mbp COBOL 
Compiler generates native machine 
language object code, it executes programs 
at least 4 times faster (see chart). Now, we’ve 
made that performance even more convenient 
to use. 

The complete COBOL. 

An Interactive Symbolic Debug Package included stan¬ 
dard; Multi-keyed ISAM structure; SORT & CHAIN; GSA certification 
to ANSI ’74 Level II; IBM/PC-AT and TI Professional compatibility; with 
mbp, you get it all. Optional: Novell NetWare interface. 


COMPANY_ 

ADDRESS_ 

CITY/STATE/ZIP 


PHONE 


mbp Software & Systems Technology, Inc 
7700 Edgewater Drive, Suite 360 
Oakland, CA 94621 

Phone 415/632-1555 


GIBSON MIX Benchmark Results 

Calculated S-Profile 

(Representative COBOL statement mix) 

Execution time ratio 


mbp’ 

Level ir 

R-M* 

Microsoft* 

COBOL 

COBOL 

COBOL 

COBOL 

1.00 

4.08 

5.98 

6.18 


mbpCOBOL 
$1000 
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IBM Perstmal G)mpute 
Purpose Interface Bus i 
Programming Support 


Data 

Acquisition 

IBMs Data Acquisition and Control 
Adapter is fast, and it lets the user 
program in BASIC, FORTRAN, or C 


IBM Personal G)mpucer Data 
Acquisition and Control Adapter 
Programming Support 


WILLIAM MURRAY 


T he IBM Data Acquisition and 
Control Adapter with Program¬ 
ming Support (commonly re¬ 
ferred to as the IBM Adapter) is one of 
IBM’s entries into the growing market 
of analog-to-digital (A/D) and dig- 
ital-to-analog (D/A) data-acquisition 
boards for the IBM PC/XT and PC/AT 
family. The IBM Adapter permits the 
user to have four channels of multi¬ 
plexed analog input, two channels of 
analog output, one 16-bit binary input 
port, one 16-bit binary output port, and 
one l6-bit addressable counter. 


The software support provided 
with the board allows the user to pro¬ 
gram in FORTRAN (version 2.0 and Pro¬ 
fessional), C (Lattice version 2.0), and 
BASIC (Interpreted or Compiled). The 
diskette that accompanies the well- 
written manual contains the “link-time” 
object modules for interfacing compiled 
languages with the adapter. For inter¬ 
preted BASIC, the diskette contains a 
“header” program that can merge with 
the user’s BASICA program (it becomes 
lines 1 to 100 of the program) for inter¬ 
facing to the adapter. 
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IBM ADAPTER 

FIGURE 1: Amplifier Circuit 
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Operational amplifiers are necessary to increase the output of the solar cell to a level compatible with the adapter’s input. 


The IBM Adapter requires an IBM 
PC/XT or PC/AT with a minimum 64KB 
of memory (Compiled BASIC, C, and 
FORTI^AN require more memoiy); one 
320KB disk drive; a graphics card, if col¬ 
lected data points are to be plotted; 

Data Acquisition and Control Adapter 
(with software support); one of the 
above-mentioned languages, with DOS 
2.0 or later (Professional FORTRAN re¬ 
quires 2.1 or later); and (optional) the 
IBM Distribution Panel (a cable and 
wiring interface to the adapter card). 

Users who are seriously interested 
in data acquisition for the XT or AT 
should read the PC Tech Journal re¬ 
views of the Tecmar Lab Master (“Digi- 
tal-to-Analog, Analog-to-Digital,” Peter G. 
Aitken, March 1984, p. 104) and the 
DASCON-1 (“Poor Richards Converter: 
From A to D,” William H. Murray, Sep¬ 
tember 1984, p. 30). 

The IBM Adapter board fits into a 
full-size slot in the PC and has a 60-pin 
interface connector on the back panel. 
This connector can be attached directly 
to the circuit under test or wired to the 
IBM Distribution Panel. The panel, 
which has a four-foot shielded cable, 
makes it easy to connect “test circuits” 
to the adapter with a screwdriver and 
connecting wires. The panel provides 
88 barrier-type screw terminals for ac¬ 
cess to all 60 lines from the adapter; 
frequent grounds are also present. 

The adapter contains several 
switches that configure the board: 

• The two analog outputs can be set in¬ 
dependently for outputs of -5 to +5, 
— 10 to +10, or 0 to +10 volts. 

• The four analog inputs are set to¬ 
gether for -5 to +5, -10 to +10, or 
0 to +10 volts. 

• The adapter number (0, 1, 2, 3) al¬ 


lows up to four adapters to be used 
in one computer. 

• IRQ (interrupt level) can be set for 
levels 3, 4, 5, 6, or 7. The recom¬ 
mended level is 7. 

Appendix C of the Programming 
Support manual implies that IBM sup¬ 
ports expansion devices that “increase 
the capabilities of the internal adapter.” 
These devices are purported to expand 
the number of analog input and output 
channels, to allow thermocouple and 
transducer interfacing, and to improve 
A/D resolution. No clear description of 
these devices and no names or IBM 
product numbers are given, so it re¬ 
mains unclear what IBM offers in the 
way of instrumentation amplifiers and 
other interfacing hardware. It may be 
necessary to construct such hardware or 
to consult a third-party vendor. Con¬ 
struction, however, is not difficult. 

The four A/D inputs provide a res¬ 
olution of .0025 volts over a 10-volt 
range with the installed 12-bit convert¬ 
er. If improved resolution is required, a 
16-bit A/D converter can be added with 
the expansion bus interface to provide 
a resolution of .0001 volts over a 10-volt 
range. The four A/D inputs are multi¬ 
plexed. The manual states that 7,999 
samples/second are possible in the nor¬ 
mal performance mode and that 12,500- 
16,000 are possible in the extended 
performance mode, which requires spe¬ 
cial access to device drivers. 

The IBM Adapter provides no on¬ 
board instrumentation amplifiers. If the 
devices that are to be interfaced have 
outputs that fall outside all of the three 
selectable A/D input voltages (solar 
cells, thermocouples, or transducers 
come to mind), a special amplifier will 
have to be purchased or built. 


The analog outputs and binary^ I/O 
are restricted to 7,999 samples/second 
in the normal mode, witli 17,000 sam¬ 
ples/second possible with system inter¬ 
rupts disabled. (If some other part of 
the system requires regular use of sys¬ 
tem interrupts, the interrupts will have 
to remain in effect). All binary inputs 
and outputs are TTL-compatible, provid¬ 
ing up to 16 bits of digital information. 

The Programming Support software 
and manual are among the nicest IBM 
has to offer. The diskette contains sev¬ 
eral types of programs. Linkable object 
modules and sample programs are in¬ 
cluded for each supported language. As 
might be expected, the only graphics 
examples are for interpreted BASIC. 

The sample BASIC program provided 
on the diskette will not work with com¬ 
piled BASIC, because it uses VIEW and 
WINDOW, graphics commands that are 
not supported by compiled BASIC. This 
should not be a major problem because 
the program does work nicely with in¬ 
terpreted BASIC. 

The manual is divided into seven 
chapters and three appendices. The first 
two chapters contain detailed discus¬ 
sions of the converter and data-acquisi- 
tion techniques, including such topics 
as A/D and D/A conversion, sampling 
theory, synchronizing data (handshak¬ 
ing, triggering, and clocking), and 
event-counting. Chapter 3 introduces 
the various functions that are available 
for interfacing software to the adapter 
(see table 1). Chapter 4 describes the 
function arguments that must be used 
when calling the functions. Chapters 5, 

6, and 7 describe the calling syntax for 
each function from each of the three 
supported languages; abundant example 
code is included. 
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C Programmers: 


Consider 104 Ways — 
To Be More Productive 


If you find and choose fhe right development soft¬ 
ware, you can: cut development effort, make imprac¬ 
tical projects feasible, and eliminate unproductive, 
frustrating aspects of programming. 

Confused? We ll help you sort thru the huge number 
of alternatives. Call tor comparisons or information. 


We carry 27 C Compilers, 4 C Intepreters, 49 Support 
Libraries, 5 C source debuggers, and 19 other C Add- 
Ons for programming with MSDOS, Macintosh, or 
CP/M - more than 104 products, really. Here are 
some of the best products available: 


Learn C Programming 
Only $95 

"Introducing C" Interpreter 

Computer Innovations has done 
it again! This interactive implemen¬ 
tation is combined with a full 
screen editor and a thorough, self- 
paced manual. 

You can develop programs fas¬ 
ter by getting immediate feed¬ 
back. Programs will start instantly 
upon your command. There is no 
need to wait for "compile and 
link." 

Introducing C includes demo 
programs, powerful C language 
interpreter, complete C' function 
library, full screen editor, color 
graphics, and C language com¬ 
patibility. PCDOS S95 


Simplify 

Screen Management 

Windows for C 

Keep your software up to date 
with the latest screen manage¬ 
ment features; 

• Pop up menus and help files 

• Instant screen changes 

• Multiple windows 

• Complete color control 
Windows for C offers all of these 

plus much more in an integrated, 
compact, easy-to-use library of ob¬ 
ject code functions. Thorough, 
reference manual. Support for all 
memory models of popular C 
compilers. New version 3.1 offers 
enhanced portability and TopView 
compatibility. Full source avail¬ 
able. MSDOS $180 


Which Compiier Features Do You Need? 

Optimizing C86 Compiler 

Over the years the Optimizing C86 has evolved to be the most complete 
set of C compiler tools. It includes utilities, a rich library, and thorough tech 
support. In line 8087/287 routines run up to 100 times faster than the 8086 
math package. The source code to all routines is included, so you have 
complete control over how they work. Thorough ROM support, Intel UDI & 
VMS cross versions are available. 

More of the features you want include; 

• special IBM-PC library • 2 math and 2 I/O libraries 

• full memory utilization of the 8086/88/186/286 

• compatibility with most commercial libraries 

• object and source module librarian MSDOS $339 

Fast File Access with Source 

C-lndex + 

C;lndex -i- contains a high performance ISAM, balanced B-i-Tree index¬ 
ing system with source and variable length fields. The result is a com¬ 
plete data storage system to eliminate tedious programming and add effi¬ 
cient performance to your programs. 

Features include random and sequential data access, virtual memory 
buffering, and multiple key indexes. 

With no royalties for programs you distribute, full source code, and 
variable length fields C-lndex+ fits what you are likely to need. 

Save time and enhance your programs with C-lndex -I- . MSDOS $375 


Why Lattice C? 

Lattice C Compiler 

Trade mags such as Byte and PC 
Tech have nearly outdone them¬ 
selves in praising Lattice C's 
speed and compactness. 

Lattice C is a full implementation 
of K&R. It is compatible with any 
8086 or 8088 and now has a 286 
compile option. 

Seven different memory models 
enable you to select the ap¬ 
propriate cambination of address¬ 
ability & efficiency to suit a par¬ 
ticular situation. 

Other specs include automatic 
sensing of an 8087 chip; Fork 
function; and complete I/O 
routines. 

The thorough manual even in¬ 
cludes subjects like interface to 
assembly language and machine 
dependencies. MSDOS $call 


SORT/MERGE Files for 
Clean, Fast Maintenance 

with OPT-TECH SORT 

Performance should not suffer 
with DOS or other "free” sorts. 
ISAMs alone are slow when 10% or 
even less is changed/added. 
OPT-TECH includes; 

- CALLable and Standalone use 

- C, ASM, BAS, PAS, FN, COBOL 

- Variable and fixed length 

- 1 to 9 fields to sort/merge 

- Autoselect of RAM or disk 

- Options; dBASE, BTrieve files 
-1 to 10 files Input 

- No software max for # Records 

- All common field types 

- By pass headers, limit sort 

- Inplace sort option 

- Output = Record or keys 

Try what you're using on an XT; 
1,000128 byte records, 10 byte key 
in 33 seconds. MSDOS. $90. 


File Management: MultiUser/MultiLanguage 

BTRIEVE 

Billions and billions of bytes! That's what you can control with Btrieve's file 
manager. Btrieve gives you the ISAM capability you need without the 
maintenance headaches. 

Using b-trees for optimum performance, Btrieve automatically maintains 
your files in sorted order on up to 24 different fields. And Btrieve offers you 
the fastest search algorithm available, to give you instantaneous access to 
any individual record. You can locate any record in 4 disk reads or less 
(thanks to Btrieve's RAM cache, usually less). With Btrieve you can stop 
wasting your time being a file clerk and concentrate on more productive 
tasks. 

Btrieve's other features include; 

• 4 gigabyte file size 

• 4090 byte record length 

• 255 byte key length 

• duplicate, modifiable, and null keys 

• up to 24 key indexes per file 

• automatic file recovery after power failure 

Btrieve's Local Area Network version lets you migrate your software to 
multiuser environments without changing your code. And offers you 
multiuser update capability beyond simple file locking schemes. Available 
for all programming languages as well as C. MSDOS.Single user $245. 
Multiuser $595. 

Btrieve. Don't settle for less. 


Call for details, comparisans, or for our"C Extras Packet" with over 50 pages of information about C support products. 


THE PlUMill/liMMEU’S SHOP 

The programmer’s complete source for software, services and answers 
128iPC Rockland Street, Hanover, MA 02339 (617) 826-7531 (800) 421-8006 


Ask about COD and PO's. All formats available. Prices subject to change. Names of products and companies are generally their trademarks. 
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INCREDIBLE DRIVE 


INCREDIBLE SPEED 

17 MS average access time 

3 MS track to track 

9.677 MhfS data transfer rate 

Superior performance on LANs, CADICAM & CAE 

applications 

INCREDIBLE POWER 

Five times the storage of an AT drive 

100 M Bformatted 

Mainframe storage capacity 

Ideal for large data bases 


INCREDIBLE VERSATILITY 


• Supports—DOS 2.0 & higher, Qnix and Venix 

—IBM PCIXTIAT, AT& T and compatibles 
—Most popular LANs 

• Installs in under 30 minutes 

• Configurable as—AT kit for internal mounting 

—Stand alone unit 
—Optional file-oriented tape car¬ 
tridge or 9-track tape backup 


INCREDIBLE RELIABILITY 


• Automatic, fail safe head lock 

• Power up and system monitoring diagnostics 

• Menu driven utilities for controlled component 
testing 

• Full I year warranty 


Call (201)894-5544 


Put 

CHASE TECH HIGH PERFORMANCE SUBSYSTEMS 
to the test (drives from 67 to 550 MB formatted) 

Chase Technologies, Inc. 

High Performance Product Group 
375 Sylvan Ave. 

Englewood Cliffs, NJ 07632 

■CHASEBTECHH 
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Each language (BASIC, FORTRAN, 
or C) permits complete control of the 
IBM Adapter. The execution speed of all 
three compilers were about equal, be¬ 
cause the rate at which the adapter pro¬ 
vides samples is the same regardless of 
how the adapter is accessed. 

As soon as a programming lan¬ 
guage has been selected, an installation 
program loads a CONFIG.SYS file (con¬ 
taining the invocation of the adapter’s 
device driver) onto a formatted diskette. 
The system must be booted with that 
diskette; it could crash if a device driver 
that is not loaded is called. 

Three examples, one in each of the 
supported languages, will help explain 
how the adapter is accessed. The C ex¬ 
ample asks the adapter to do relatively 
simple tasks, the FORTRAN example 
asks it to do slightly more complex 
jobs, and the compiled BASIC example 
requires the most complicated work. 

Listing 1 shows a simple C pro¬ 
gram that makes use of the BINS (Bi¬ 
nary Input Simple) call. BINS inputs a 
16-bit binan^ word from the adapter 
that it stores in a variable called v. This 
variable is modified slightly to give the 
correct weight for the particular data bit 
(for example, bit 0=1, bit 1=2, bit 
3=4 .. . and bit 15=32,768). The pro¬ 
gram is designed to report continuously 
the current data value to the screen. 

The variable adapt refers to the DA 
adapter number. If only one adapter is 
in place, this number will be 0. The de¬ 
vice number varies depending upon 
the functions that are to be accessed. 
Number 8 permits binary I/O, 9 permits 
analog I/O, and 10 gains access to the 
16-bit counter. The hndshk variable is 
reserved and must be a 0. The data vari¬ 
able, V, must contain an integer or in¬ 
teger array. The variable stat is initially 
set to 0. A nonzero value returned indi¬ 
cates a failure of the function. Good 
programmers would use this feature to 
report and recover from conversion 
problems. 

When Lattice C is used, the large C 
model (CL) must be used when compil¬ 
ing. The small C model is the default, 
so it is necessaiy^ for the user to specify 
the large model when invoking the C 
compiler and linker. 

Suppose that a user wants to moni¬ 
tor two of the four available analog in¬ 
puts. This is called scanning on the 
adapter card. One input will be from a 
solar cell with a maximum output volt¬ 
age of +0.5 volts, and the other will be 
from a variable power supply with a 
range of 0 to +10 volts. Apart from 
scanning two inputs, the interface soft¬ 
ware will not be especially complicated. 
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FIGURE 2: 60-Hz Sine Wave 



These are the results of using an A/D channel to track a 60-Hz sine wave. Tlie 
program took 320 samples at 19,200 samples/second. 

FIGURE 240-Hz Sine Wave 



The tracking rate was 76,800 samples/second. The four wave forms indicate that 
19,200 samples/second is about the maximum sampling rate. 


FIGURE 4: 120-Hz Square Wave 


These are the results of tracking a 120-Hz square wave. Note the two data points 
that were captured on the rise and fall of the square wave. 


Listing 2 is a FORTRAN program that 
will print the voltage values of each 
input channel to the screen. 

There is a catch in the interfacing 
of the input devices. The power supply 
is well matched to the adapter s input 
(0 to +10 volts), but the solar cell can 
output only +0.5 volts. Without an “on¬ 
board” instrumentation amplifier, the 
resolution of the readings will suffer if 
the solar cell is connected directly to 
the adapter. Figure 1 shows a simple 


operational amplifier circuit that will 
amplify the +0.5 volts of the solar cell 
to +10.0 volts. In this circuit, the com¬ 
mon 741 op-amp was chosen because 
of noncritical sampling conditions. This 
same op-amp circuit could be used for 
expanding the input-voltage swing of 
other low-voltage transducers. 

The program in listing 2 makes use 
of the AINSC call (Analog Input Scan) 
for monitoring up to four analog inputs. 
CHANLO is the first channel to be sam- 


Leo 


PC, XT, Compgqf Deskpro^' 


Corona!'* Leading Edge!** Zenith^** Z-150PC 


HipKif 

remembers the 



Reporting Assistant 
Thinktank^*' 
Multimate^** 

IBM® Writing Assistant 


... of all your favorite software. You select your 
own combination from 20 color coded function 
key overlays, and attach your FlipKit to your 
keyboard-that’s all there is to it! Of course, 
FlipKit is non-glare, easily removable, and will 
not mark your keyboard. Every FlipKit includes 
preprinted overlays for: 

Lotus'" 1-2-3'** Pfs®:write 

Multiplan'** for IBM® Microsoft® Word 

Framework'** Wordstar® 

Symphony'** Crosstalk XYI'** 

dBase® III MS'**-D0S 

PLUS 

5 "do-it-yourseir 
erasable overlays 
and keyboard 
attachments 

Only $14.95! Order Now! 

Visa, Mastercard only, call 24 hrs/7 days: 

1-800-228-2028 GXt. 120 toll free Cont. U S. 

In Nebraska, call 1-800-642-8300 ext. 120 
Information, inquiries, coll 415-325-8000 (9-5 PST) 

Or send check, m.o., credit cord into. (#, exp. dote, 
and signature ) to the address below. Include 
quantity, name, address, city, state, zip, phone. 

Micro Direct International 

P.O. Box 60987, Palo Alto, CA 94306 

Order several and save-shipping/handling per arder : 

USA $2.90/Canada $6. CA residents add appropriate sales 
tax. Sorry no CODs. Allow 3-4 weeks delivery (personal 
checks add 2 weeks). 

Dealer and corporate inquiries welcome. 

FlipKit —Micro Direct Internotionol/Lotus 1-2-3, Symphony—Lotus Development Corp./ 
MultiPlon, MS Word, MS DOS—Microsoft Corp./pfs: write—Softwore Publishing Corp./ 
Fromework, dBose III—Ashton Tote/IBM—Internotionol Business Machines Corp./ 
MultiMote-MultiMote International Corp./Wordstor—MicroPro Internotionol 
Corp./Crosstolk XVI—Microstuf, Inc./Thinktonk-Living Videotext, Inc./Compoq, Desk- 
pro—Compaq Computer Corporotion/Leoding Edge —Leading Edge Products, Inc./Corono 
—Corono Doto Systems, Inc./Zenith—Zenith Doto Systems. 
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IBM ADAPTER 


How to go 
from 

UNIX to DOS 

without 

compromisirig 

your 

standards. 

It’s easy. Just get an industry standard file access 
method that works on both. 

C-ISAM™fromRDS. 

It’s been the UNIX'” standard for years (used in 
more UNIX languages and programs than any other 
access method), and it’s fast becoming the standard 
for DOS. Why? 

Because of the way it works. Its B+ Tree index¬ 
ing structure offers unlimited indexes. There’s also 
automatic or manual record locking and optional 
transaction audit trails. Plus index compression to 
save disk space and cut access times. 

How can we be so sure C-ISAM works so well? 

We use it ourselves. It’s a part of INFORMIX® 
INFORMIX-SQL and File-it!™ our best selling data¬ 
base management programs. 

For an information packet, call (415) 424-1300. 

Or write RDS, 2471 East Bayshore Road, Palo Alto, 

CA 94303. 

Youll see why anything less than C-ISAM is just 
a compromise. 



RELATIONAL DATABASE SYSTEMS,INC. 

® 1985, Relational Database Systems, Inc. UNIX is a trademark of AT&T Bell Laboratories. INFORMIX is 
a registered trademark and RDS, C-ISAM and File-It! are trademarks of Relational Database Systems, Inc. 
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pled and CHANHI is the last. Thus chan¬ 
nels 0 and 1 are being monitored. The 
variable CTRL refers to the expansion- 
device control. If only one adapter is in 
place, CTRL typically ’will be 0. MODE 
and STOR must be 0 for AINSC. COUNT 
is the number of times the function will 
execute; for example, the function 
could be performed 100 times, filling 
an array with data samples, before the 
call is exited. The example in listing 2 
takes one sample of two channels and 
places their values in an array, V(I). 

Once this pair of values is written 
to the screen, the program uses a 
GOTO to get another reading using the 
call AINSC. Notice that the data in V(I) 
are conditioned before being reported 
to the screen as VOLTS. The A/D con¬ 
verter is a 12-bit device capable of 
2*“=4,096 unique readings. These 
unique readings or numbers must be 
scaled to the input parameters. This line 
in FORTRAN performs the scaling task: 

VOLTS(I) = (V(i)/204.8)- 10 

In this case, the adapter was set 
(with switches) for -10 to +10 volts. 
The input data has a range of 0 to 
+ 10.0 volts. To scale the 4,096 possible 
readings across the adapter s full range 
of 20 volts, the program must divide 
4,096 by some number that yields 20. 
This number is the scaling factor, 204.8. 
Subtracting 10 from the result puts the 
0-volts point in the middle of the adapt¬ 
er’s range rather than at the bottom. 

The formatting is set to give two digits 
of decimal precision. Remember that 
the resolution is .0025 volts over a 10- 
volt range. This program works with the 
IBM Adapter to turn the computer into 
a two-channel voltmeter. 

The A/D converter on the IBM 
Adapter board is fast compared to many 
for the XT. The specifications say that 
up to 16,000 samples per second may 
be made. When one channel of the con¬ 
verter is connected to a 6.3-volt filament 
transformer, the peak-to-peak voltage 
for 6.3 volts RMS is -8.91 to +8.91 
volts. If the converter were fast, it 
would have no trouble tracking and 
sampling a 60-Hz sine wave. 

Because one whole sine wave is 
executed in 1/60=.016667 seconds and 
320 points must be plotted on thV 
medium-resolution screen, readings 
must be taken every .016667/320= 
.00005208 seconds. The reciprocal of 
.00005208 yields a sampling rate of 
19,200 Hz (samples/second), which 
should be an interesting test of the 
16,000-Hz limit. 

The compiled BASIC program in 
listing 3 allows the user to set the sam- 
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TABLE 1: interfacing Functions 


FUNCTION 

PURPOSE 

Analog Input Multiple (AINM) 

Perform an iterative analog input 

COUNT times 

Aialog Input Simple (AINS) 

Analog Input Scan (AINSC) 

Perform a single analog input operation 
Accept input consecutively from 
adjacent channels 

Aialog Output Multiple (AOUM) 

Perform an iterative analog output 

COUNT times 

Analog Output Simple (AOUS) 

Perform a single analog output 
operation , 

Binary Input Multiple (BINM) 

Perform an iterative 16-bit binary input 
COUNT times 

Binary Input Simple (BINS) . 

Binary Bit Input^mple (BifiNS) 

Binary^ Bit Output Simple (BITOUS) 

Binary Output Multiple (BOUM) 

Perform a single 16-bit binary input 
operation - 

Input state of bit # BIT from binary 
input port 

Set the state of bit # BIT in binary^ 
outpig word , 

Iteratively output 16 bit binary words 
COUNT times 

Binary Output Simple (BOUS) 
Counter Input Multiple (CINM) 

Output a single 16-bit binary word 
Iteratively input counter value COUNT 
times 

Counter Input Simple (CINS) 

Perform a single read of counter value 

Counter Set (CSET) 

; Delay Execution (DELAY) 

Initialize counter value 

Software delay for sampling interval > 1 ; 
second 


These 15 functions, which are used for interfacing software to the adapter, are all 
available from BASIC, FORTRAN, and C. 


pling rate each time the program is run; 
it displays on the screen the important 
parameters that are being passed to 
AINM; it also permits the user to save 
the screen plot to a diskette in drive B:. 
Listing 4 is an additional program that 
lets the screen image be loaded from 
interpreted BASICA. 

Comprehension of this program re¬ 
quires an understanding of the function 
AINM. Many of the variables that are 
passed to AINM have already been dis¬ 
cussed in connection with listings 1 and 
2. MODE controls the system s inter¬ 
rupts and may take on one of two val¬ 
ues: if MODE=0, normal system inter¬ 
rupts are possible; if MODE =128, the 
device driver inhibits system interrupts, 
thereby increasing I/O performance. (In 
this example, MODE=128). COUNT is 
set to 320 , because 320 samples must 
be taken during the pass over the sine 
wave. The values that are returned will 
be placed in an array, V%. A unique 
plot will be obtained each time the pro¬ 
gram is run, because the sine wave will 
be “caught” at a different location when 
the sampling begins. The compiled 
BASIC program will plot all 320 data 
points on the medium-resolution screen 
as white points on a blue background. 
Figure 2 is a plot of a 6 O-H 2 sine wave 
from the 6 . 3 -volt hlament transformer. 

This was the first time I had ever 
attempted such high sampling rates 


from an A/D converter on a small sys¬ 
tem; I hooked up a Heathkit Sine/ 
Square generator and increased the fre¬ 
quency of the sine wave to 240 Hz and 
the sampling rate to 76,800. 

As the results in hgure 3 show, 
something went wrong. Because I in¬ 
creased both the frequency and the 
sampling rate by a factor of four, there 
still should have been only one cycle of 
a sine wave on the screen. Instead, four 
full sine waves were plotted: apparently, 
19,200 samples/second is (or is close 
to) the upper sampling limit. Increasing 
the number entered for the sampling 
rate will not change what is physically 
impossible. With the sampling rate 
nearly unchanged and the frequenq^ in¬ 
creasing by a factor of four, the pro¬ 
gram plotted approximately four com¬ 
plete sine waves. 

In another experiment the square- 
wave generator was hooked to the AD 
converter and the frequency was set to 
120 Hz and the sampling rate to 19,200. 
Figure 4 is a plot of the data gathered. 
These examples show that although the 
A/D converter is no match for a quality 
oscilloscope, it does give experimenters 
a new tool for monitoring and record¬ 
ing relatively low frequency events. 

A number of data acquisition 
boards with many different options are 
on the market for the IBM PC/XT and 
PC/AT. The IBM Data Acquisition Adapt- 


YOU NEED 
A GOODiP 
LIBRARY* 



COMPLETE SOURCES 
NO ROYALTIES 

COMPREHENSIVE C Power Packs 
include over 1000 functions which 
provide an integrated environment 
for developing your applications ef¬ 
ficiently. “This is a beautifully doc¬ 
umented, incredibly comprehensive 
set of C Function Libraries.” 

- Dr. Dobb’s Journal, July 1984 

USEFUL “...can be used as an ex¬ 
cellent learning tool for beginning C 
Programmers...” 

- PC User’s Group of Colorado, Jan. 1985 

FLEXIBLE Most Compilers and all 
Memory Models supported. 

RECOMMENDED “I have no hesita¬ 
tion in recommending it to any pro¬ 
grammer interested in producing 
more applications code, using more 
of the PC capabilities, in much less 

time.” — Microsystems, Oct. 1984 

■ PACK 1: Building Blocks I $149 
DOS, Keyboard, File, 

Printer, Video, Async 

g PACK 2: Database $399 

B-Tree, Virtual Memory, 

Lists, Variable Records 

■ PACK 3: Communications $149 
Smartmodem™, Xon/Xoff, 
X-Modem, Modem-7 

B PACK 4: Building Blocks II $149 
Dates, Textwlndows, Menus, 

Data Compression, Graphics 

g PACK 5: Mathematics I $99 

Log, Trig, Random, 

Std Deviation 

■ PACK 6: Utilities I $99 

(EXE files) 

Arc, Diff, Replace, Scan, Wipe 

Master Card/Visa. $7 Shipping, Mass. Sales Tax 5% 

ASK FOR FREE DEMO DISKEHE 


novuM 

OROfinun 

me. 




SOfTWfiK 

HOHaoris 

me. 


165 Bedford St., Burlington, MA 01803 
(617)273-4711 


JULY 1985 
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IBM ADAPTER 


er does not come loaded with accesso¬ 
ries, such as built-in instrument ampli¬ 
fiers, thermometer probes, etc., but it 
would be a good choice because of its 
flexibility and quality of workmanship. 

The manual is a big plus for the 
IBM Adapter. It serves not only as a 
user s guide, but also as an excellent 
source of sample programs. It takes 
only minutes to go “from box to data 
sample” with the IBM Adapter. 

The only drawback of the adapter 
and its supporting software is that 


assembly language is not supported as a 
programming option. Furthermore, IBM 
does not give enough information on 
the adapter’s hardware port assignments 
or low-level details of the device-driver 
calling syntax to enable even an experi¬ 
enced assembly language programmer 
to create his own assembly language 
calling library. Nonetheless, the three 
supported languages are versatile 
and capable enough to make the IBM 
Adapter a powerful tool for laboratory 
data acquisition. Hm^Ml 


IBM Data Acquisition and Control 
Adapter: $1,275; Distribution Panel: 
$245 

Programming Support: $160 
IBM Corporation 
5201 Congress 
Boca Raton, FL 33431 
Contact local IBM dealer 
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William Murray’ teaches computer science at 
Broome Community College located in 
Binghamton, New York. 


LISTING 1: ONEREAD.C 


CHANLO%=1 

CTRL%=0 

/* Program continuously reads 16 bit binary ir^t */ 


COUNT=320 

^include "aistdio.h" 


DIM V%(319) 

mainO 


PRINT "USING ADAPT NUMBER: ";ADAPTX 

t 


PRINT "WITH DEVICE NUMBER: ";DEVICEX 

int adapt, device, hndshk, v, stat, answer; 


PRINT "EXPANSION DEVICE CONTROL NUMBER; ";CTRL% 

adapt=0; 


PRINT "EXECUTION MODE: ";M00E% 

device=8; 


PRINT "CHANNEL ACCESSED; ";CHANL0% 

hndshk=0; 


PRINT "NUMBER OF SAMPLES: ";COUNT 

stat=0; 


PRINT "RATE OF SAMPLING (SAMPLES/SECOND): ";RATE 

repeat: bins (adapt, device, hndshk, &v, &stat); 


PRINT 

ansHer=abs(v)-1; 


PRINT 

printfC* %d\n'',answer); 


PRINT "Shall I save this plot? (type 1 for YES, 2 for NO)" 

goto repeat; 


INPUT TX 

> 


IF TX=1 THEN PRINT "ENTER FILE NAME (NO EXTENSIONS)";iNPUT P$ 



PRINT 



PRINT "once the plot is complete, hit any key to save" 

LISTING 2: TWOREAD.FOR 


PRINT 

PRINT 

C FORTRAN PROGRAM WILL SCAN ANALOG INPUTS 0 AND 1 


PRINT "NOW STRIKE A KEY TO TAKE SAMPLES" 

C THE RATE WILL BE 500 SCANS/SECOND 


INPUT SS$ 

C PROGRAM WILL OUTPUT DATA TO SCREEN UNTIL INTERRUPTED 


CLS 

REAL*4 V0LTS(2) 


CALL AINM (APAPT%,DEVICEX,CHANLOX,CTRL%,MOOE%, 

INTE6ER*2 V(2) 


STORX,COUNT,RATE,V%(0),STAT%) 

INTEGER*2 ADAPT,DEVICE,CHANLO,CHANHI,CTRL, 


SCREEN 1 

* M00E,ST0R,STAT 


COLOR 1,7,7 

INTEGER*4 COUNT,RATE 


FOR 1=0 TO 319 

ADAPT=0 


Z=-(V%(I)*6/204.8)+150 

DEVICE=9 


PSET(I,Z),14 

CHANLO=0 


NEXT 1 

CHANHI=1 


INPUT SS$ 

CTRL=0 


IF TX=2 THEN GOTO 1000 

MOOE=0 


DEF SEG=&HB800 

STOR=0 


P1$="B; 

C0UNT=1 


P2$=" 

RATE=1000 


PP$=P1$+P$+P2$ 

STAT=0 


BSAVE PP$,0,&H4000 

100 CALL AINSC (ADAPT,DEVICE,CHANLO,CHANHI,CTRL, 


1000 END 

* MODE,STOR,COUNT,RATE,V(1),STAT) 



DO 110 1=1,2 

VOLTS(I)=(V(I)/204.8)-10 


LISTING 4; PLOTLOAD.BAS 

110 CONTINUE 

WRITE (*,130)VOLTS 

130 FORMAT (IX,F10.2,F10.2) 


10 CLS 

20 PRINT "PROGRAM LOADS A SCREEN IMAGE SAVED BY A PREVIOUS PROGRAM" 

30 PRINT 

GOTO 100 

END 


40 PRINT "THIS PROGRAM ASSUMES THAT THE PICTURE IS IN THE B DRIVE" 

50 PRINT 

60 PRINT "ENTER THE NAME OF THE PICTURE TO BE LOADED (NO EXTENSIONS) 

LISTING 3: DAPLOT.BAS 


70 INPUT P$ 

80 CLS 

CLS 


90 SCREEN 1 

PRINT "THIS PROGRAM" 


100 COLOR 1,7,7 

PRINT "PLOTS MULTIPLE DATA POINTS GATHERED BY A/D CONVERTER" 


110 KEY OFF 

PRINT 


120 DEF SEG=&HB800 

PRINT "ENTER THE SAMPLING RATE (samples/second): ":INPUT RATE 


130 P1$="B: 

CLS 


140 P3$=" 

PRINT "THESE ARE THE PARAMETERS WHICH ARE SET FOR THE A/D CARD" 


150 P2$=P1$+P$+P3$ 

PRINT 


160 BLOAD P2$,0 

ADAPT%=0 


170 REM PUSH THE FI KEY TO RETURN TO BASIC 

DEVICE%=9 


180 ON KEY(I) GOSUB 210 

M00E%=128 


190 KEY(1) ON 

STORX=0 


200 GOTO 190 

STAT%=0 


210 END 
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“I Program In BetterBASIC 
Ana I Recommend It!’ 

“My company uses BetterBASIC to control the automation system on board ships. 

It gives us the excellent feature of flexibility and quick change of process 
dependant logic. We save the logic in E^prom (electrically erasable programmable 
ROM) so online changes can be made instantly. I use BetterBASIC 
and I recommend it.” 

Ken Moller • Norcontrol • Horten, Norway 


640K Now you can use the 
full memory of your PC to 
develop large programs. 

STRUCTURED Create well 
organized programs using 
procedures and functions 
that are easily identified 
and understood and 
completely reusable in 
future programs. 

MODULAR Use proce¬ 
dures and functions 
grouped together to form 
“library modules” which are 
then available to you or 
anyone else for future use. 

EXTENSIBLE Create your 
own BetterBASIC modules which contain 
BetterBASIC extensions. This feature 
coupled with the easy-to-use Assembly 
Language support, makes this an ideal 
OEM language. 

INTERACTIVE BetterBASIC acts like an 
interpreter because it responds to the users’ 
commands in an immediate mode. 
However each statement is actually 
compiled as it is entered. 

COMPILED Each line of the program is 
compiled as it is entered into the computer’s 
memory rather than interpreted at runtime. 
RUNTIME SYSTEM The optional Runtime 
System generates stand alone EXE. files 
allowing for the distribution of products 


written in BetterBASIC with 
no royalties. 

SUPPORTS Windows, 
Graphics, DOS and BIOS 
ROM calls. Chaining, 
Overlays, Local and Global 
Variables, Recursion... and 
more. 

BetterBASIC Runs on IBM 
PC, XT; AT and all IBM- 
compatibles. Ask your local 
dealer for BetterBASIC or 
call 1-800-225-5800 in 
Canada call 416-469-5244. 
Also available for the Tandy 
1000,1200, AND 2000 AT 
Tandy/Radio Shack stores. 
Summit Software Technology Incr 
RO. Box 99, Babson Park 
Wellesley MA 02157 


PRICES: 

BetterBASIC $199 

8087/80287 Math Module $99 

BTrieve™ Interface $99 

Runtime System $250 

Sample Disk with Tutorial $10 



Because It’s The Best. 
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MasterCard, Visa, Checks, Money Order, C.O.D. accepted and P.O. on approval. 

BetterBASIC is a registered trademark of Summit Software Technology Inc. IBM PC, XT, AT, are registered trademarks of International Business Machines Corp. 
Tandy is a registered trademark of Tandy Corp. Btrieve is a registered trademark of SoftCraft Inc. 

(If you’re using BetterBASIC and would like to be featured in one of our ads, please write to the Director of Advertising at Summit.) 
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Sorry, I don’t have any. Fm using 
COGEN , the COBOL Program 
Generator from Bytel!’ 


Increase your productivity 1 ^ 
with Cogen by as much as 1\J 

Writing COBOL code can be time-consuming and 
error-prone. But with Cogen, writing business application 
programs is a breeze. Cogen is a automated Program Gen¬ 
erator which produces bug-free COBOL code. You interact 
with Cogen through menus, prompts and data-entry screens. 
Once you’ve defined your programming task to Cogen, it 
does the rest... no more repetitive keying and other drudgery. 
You can create independent modules to link with yoiu* own 
programs, or you can have Cogen create complete applica¬ 
tion programs for file maintenance, inquiries and reports. 
You will be amazed at the combination of power and ease of 
use embodied in Cogen. Having proved itself on minicom¬ 


puters Cogen is now available on any microcomputer which 
runs COBOL, a very widely used business language. 

“A Dynamic and Powerful Programming Tool? 

R. W. Lay, M.I.S. Director, Logo Paris, Inc., San Rafael, California. 

Cogen will benefit you in many ways. Cogen generates 
formal, structured programs automatically, so your code is 
standardized, self-documenting, efficient and easy to main¬ 
tain. “Screen painting” techniques let you draw the screens 
exactly as you want to see them displayed by your program, 
accurately, efficiently and quickly. Cogen has extensive 
report writing facilities. Its menu driven format produces 
dozens of lines of bug-free code with just a few keystrokes, 
so your new programmers can get started much sooner. 

And using Cogen means portability, because Cogen goes 
hand in hand with, and is written in, COBOL. 


For inquiries, write to: 



1029D Solano Avenue, Berkeley, CA 94706 (415) 527-1157 Telex: TLX 176609 BYTEL 
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^ Three high-level compilers 
give the programmer 
a lot to consider 
regarding what is necessary 
at ANSI level 2. 


This is the second of three articles on 
COBOL compilers for the IBM PC. The 
first article, which appeared in the June 
issue (page 58), reviewed compilers 
from Ryan-McFarland and Realia. This 
article reviews compilei^s frotn Microsoft, 
Micro Focus, and Digital Research. 

H aving considered two low-inter¬ 
mediate compilers in the first 
article, the series takes a turn: 
the three compilers reviewed here are 
from the opposite end of the COBOL 
spectrum—certified at the high level. 

Federal certification and the crite¬ 
ria for each certification level were dis¬ 
cussed previously, but, in short, high- 
level certification requires the imple¬ 
mentation of all COBOL functional 
modules at ANSI level 2. The Micro 
Focus and Digital Research compilers 
comply in this respect, but Microsoft 
COBOL implements only part of the 
Debug module and none of the Com¬ 
munications module. How, then, can it 
claim high-level certification? 


The Federal Software Testing Cen¬ 
ter, the agency within the General Ser¬ 
vices Administration (GSA) that issues 
the certifications, validated Microsoft 
COBOL version 2.0 at the high level, 
but “with errors” because it did not 
pass the tests in Debug and Communi¬ 
cations. A compiler rated “with errors” 
must be corrected within one year or 
the certification is withdrawn or down¬ 
graded. (The agency did not offer an 
explanation as to why a compiler might 
be certified at high level “with errors” 
instead of at a lower level.) 

However, the quest for high-level 
certification is more important to mar¬ 
keting and advertising people than to 
COBOL programmers. The federal 
criteria predate the use of COBOL on 
microcomputers and other interactive 
systems, such as time-sharing, so they 
do not reflect contemporary needs. An 
interactive debugger, for instance, is 
much more useful than the ANSI level 2 
Debug module, and even the internal 
sort (another requirement for high- 
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COBOL 


intermediate and high certification) is 
rarely used in interactive applications, 
especially if multikey indexed files are 
efficiently implemented. As for ANSI 
Communications, this module does not 
support interrupt-driven asynchronous 
communications as understood by most 
micro users, but queued message han¬ 
dling, and not in realtime, for multiuser 
systems. This quote from the Communi¬ 
cations chapter in the Digital Research 
COBOL Programmer’s Guide says it all: 
The communications facilities 
provided by Digital Research Level II 
COBOL are included for certification 
purposes with the General Services 
Administration (GSA). In a single- 
user, single-tasking environment 
they have no meaning. 

THE COMPILERS 

Microsoft COBOL 2.0. An update of version 
1.0, previously available from Microsoft 
and IBM, this is an incremental com¬ 
piler-—it produces intermediate code 
that is interpreted by a runtime system. 
This is not really a step backward from 
version 1.0; although that version also 
produced intermediate code into a .OBJ 
file, it then had to be converted to .EXE 
format with the linker, and then was 
interpreted, not executed directly. The 
new version’s code is ready to execute 
after compilation; the charade of the 
link step has been eliminated. Linking 
separately compiled subprograms is still 
possible, as explained in the section on 
Inter-Program Communications. 

All other features of Microsoft 
COBOL (except the Communications 
and Debug modules) are fully imple¬ 
mented at ANSI level 2. The result is a 
language significantly more powerful 
than version 1.0. The withdrawal of the 
high-level certification, should it occur, 
should not adversely reflect on this 
product’s capabilities. It includes an 
interactive symbolic debugger and 
provides debugging extensions in the 
source language; together these features 
run rings around ANSI level 2 Debug. 

Other programs included in the 
package are an install utility for config¬ 
uring display parameters to the system 
hardware, a resident ISAM (indexed 
file) utility, a REBUILD program to re¬ 
cover damaged indexed files, and the 
standard LINK program to link assembly 
language (but not COBOL) subpro¬ 
grams into the runtime system. Version 
2.0 costs $700. Distributing runtime ap¬ 
plications requires a licensing agree¬ 
ment with Microsoft, but no licensing 
fees are charged. System requirements 
for this compiler are 192KB of memory 
and two double-sided disk drives. 


■ TABLE 1: Compile)’ Perfonnance 



MICROSOFT 

MICRO 

FOCUS 

DIGITAL 

RESEARCH 

ERATOSTHENES SIEVE (80 lines) 




Compile 

1:04 V 

0:30 

2:08 

Native code generate 


1:16: ; 


Intermediate code size 

10.2KB 

lOBKB 

- 

Native code size 

- 

12.2KB 

12.2KB 

FEE I/O (350 lines) 




Compile 

1:53 . : 

0:40 

3:37^ 

Native code generate 

- . 

1:57 ■' ■: 

■ - ■ ■■• ■ 

Intermediate code size 

5.8 KB 

4.1KB 


Native code size 

- 

8.4KB 

8.4KB 

MEDIUM-SIZE PROGRAM (500 lines) 




Compile 

3:16 

0:50 

5:20 

Native code generate 


2:55 ■ 

'7.."7"' • • 7/7'' 

Intermediate code size 

7.5KB 

4.9KB / 

- ’^7 ';’7j' ■ 

Native code size 

-- 

10.6KB 

10.6KB 7 

LARGE PROGRAM (1,000 lines) 




Compile 

6:43 

1:25 

9:33 

Native code generate 

- 

5:15 

- 

Intermediate code size 

14,7KB 

8.7KB 

- 7 : . 

Native code size 


. 18!6KB 

18.6 KB 

GIBSON MIX (1,500 lines) 




Compile 

6:35 

1:49 

9:34 

Native code generate 

- 

5:02 

- 

Intermediate code size 

21.3KB 

15.9KB 

- 

Native code size 

- 

246KB 

24.6KB 

Compikitioti speed inmimitesseconds. 





All compilation and execution tests were run on floppy disk to provide an 
indication of worst-case performance. The DRI compiler is quite slow and its 
performance does not improve greatly when running on a RAM disk. 


Micro Focus Level II COBOL 2.62. Micro 
Focus’ was the first high-level COBOL 
compiler for the PC. This implementa¬ 
tion is as standard as they come and 
quite powerful. It requires 256KB of 
memory and two double-sided drives; 
however, a hard disk is recommended. 
(As an aside, Micro Focus is an English 
company, but its American market is 
supported by a California-based subsid¬ 
iary^—no need to worry about transat¬ 
lantic calls for technical support.) 

The first compilation step produces 
intermediate code, but this is not a reg¬ 
ular incremental compiler. The inter¬ 
mediate code may be executed by the 
runtime system or converted to native 
machine code. Native code also may be 
executed by the runtime system, or it 
may be linked into that system to form 
a stand-alone application executable 
from DOS. This scheme provides the 
best balance between speed of compila¬ 
tion and execution: during develop¬ 
ment, intermediate code may be quickly 
generated and tested without additional 
processing, and finished applications may 


then be converted to native code for 
faster execution. 

This compiler costs $1,500; runtime 
licensing fees are $80 per machine for 
internal use within the purchasing 
company and $40 per program for mar¬ 
keted applications. Various optional 
packages are available at extra cost: an 
interactive, source-oriented debugger 
(ANIMATOR), a FORMS utility for creat¬ 
ing formatted screens, and a file-sharing 
utility for multiuser systems. None of 
these was available for testing. 

Digital Research Level II COBOL 3.0. This 
compiler is like the Micro Focus prod¬ 
uct, but in a different package: the ver¬ 
sion number probably indicates a revi¬ 
sion of the Micro Focus compiler rather 
than a previous incarnation of DRI 
COBOL. The same source programs can 
be compiled by either with no changes 
except formatted screen I/O; even for a 
language as standardized as COBOL 
supposedly is, that is noteworthy. 

Unfortunately, DRI dropped some 
of the best features of Micro Focus. 
Native code is produced automatically. 
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with no opportunity to stop at the inter¬ 
mediate stage. This significantly length¬ 
ens test compilations. Screen and file 
I/O are handled by the DRI products 
Display Manager and Access Manager. 
But the versions of these utilities sup¬ 
plied are specific to this compiler; they 
are not usable with other DRI lan¬ 
guages. They do not provide the per¬ 
formance of the corresponding Micro 
Focus facilities. The DRI compiler is 
$700, with no runtime licensing fees. It 
requires a minimum of 192KB of mem¬ 
ory, with 256KB recommended, and 
two double-sided drives. 

COMPILERS: ROUND TWO 

The same programs were used to test 
these compilers as were used for the 
previous two (results are shown in ta¬ 
ble 1); listings were published with the 
first article. Minor changes had to be 
made to certain Environment and Data 
Division statements to reflect imple¬ 
mentation differences. One new pro¬ 
gram (see listing 1) was required to test 
the internal sort, a feature not provided 
by the Ryan-McFarland and Realia com¬ 
pilers. This program should indicate 
how to modify tiie other benchmark 
programs for these compilers. The two 
copy files also included with the first ar- 

M/cro Focus technical sup¬ 
port is excellent and accessi¬ 
ble; the staff seem to consist 
mostly of COBOL experts. 



tide, TIMERDAT and TIMERPRO, are 
needed by this program. They should 
have extensions of .COB for Microsoft 
and .CBL for Micro Focus and DRI. 

All three compilers assume that the 
user has some familiarity with program¬ 
ming in general and COBOL in particu¬ 
lar. No tutorials are provided, and the 
general introductory information that is 
included is meant only as a refresher. 
Only Microsoft recommends a list of 
books for learning the language. 

The Microsoft COBOL documenta¬ 
tion follows the usual formal for that 
company’s products: two green plastic 
binders, 5 ^ by 8 ^ inches, packaged in a 
plastic box that comes apart at the 
hinge on the first opening. Included are 
a user’s guide and a language reference. 
Both manuals are written in a refresh¬ 
ingly light and active tone, often in first 
person. Examples, a rarity in COBOL 
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manuals, are abundant here, and both 
manuals include indexes. 

The language reference bears the 
only flaw—some inconsistent organiza¬ 
tion. File I/O is treated in a separate 
chapter for each access mode (Sequen¬ 
tial, Relative, Indexed), but each I/O 
verb has a cross-reference in the alpha¬ 
betically arranged Procedure Division 
chapter. On the other hand, ACCEPT 
and DISPLAY are fully explained in the 
Procedure Division chapter, a chapter 
that would be more useful if it included 
only cursory syntax specifications and 
relegated lengthy statement explana¬ 
tions to a chapter on console I/O. 

Many entries are arranged alphabe¬ 
tically, where a more logical grouping 
would follow the natural hierarchy of 
COBOL syntax. For example, in the sec¬ 
tion on File Control in the Environment 
Division, the descriptions of ACCESS 
MODE and ASSIGN clauses precede the 
SELECT clause. Ordering these as they 
should appear in the source code 
would be much less confusing, espe¬ 
cially to a new COBOL programmer. 

Microsoft’s telephone support is 
good: inquiries are handled promptly, 
even though COBOL expens are not 
plentiful among the support staff. Occa¬ 
sionally information is garbled when it 
comes through several persons (see the 
explanation of COMPUTATIONAL types 
under Language Implementation), but 
the correct answer eventually emerges. 

Micro Focus documentation con¬ 
sists of an operating guide and language 
reference in two plastic binders with an 
odd page size: 7^4 by 8^2 inches. Oust 
what the world and your documenta¬ 
tion shelf need: another variation on 
size.) The glossy finish and thin type 
make reading difficult under certain 
lighting conditions. And although a de¬ 
tailed table of contents can be nice, at 
29 pages the one in the reference is too 
detailed. Index tabs and chapter title 
headers on each page would help. For¬ 
tunately, a useful index is included 
(with only half as many pages). 

The writing is ponderous and 
wordy, requiring a careful reading to 
ferret out information. Although it is 
certainly complete, other manuals (Mi¬ 
crosoft, Ryan-McFarland) provide the 
same information in half the verbiage. 
The documentation is good overall: a 
product with a price tag of $1,500 is 
naturally held to a higher standard. 

Micro Focus technical support is 
excellent and readily accessible; the 
staff seems to consist mostly of COBOL 
experts. During testing, a question 
arose about the assembly language in¬ 
terface. (The culprit turned out to be a 


It^ too late 
when you can see 
that your disc drive 
has problems... 



ReadiScope 

is your eyes and ears 
Inside vour disc drives. 



ReadiScope is a comprehensive 
diagnostic program that analyzes 
the current status of a diskette 
drive. It graphically displays the 
alignment pattern so that 
adjustments to head, spindle 
hub alignment, and rotational 
speed can be made in minutes 
without special equipment. 

■ Floppy drives, single or double 
sided drives, can be tested while 
installed under normal operating 
conditions 

■ Ideal for use by; PC Clubs; 

Users with Critical Data; 

Repair Shops; Multi-PC Users; 
Retail Stores 

Requires 48K IBM PC with one operating 
drive. Uses monochrome or graphics 
display. $295. including special diagnostic 
diskette. 

Visa, Mastercard or MO. Add $3. for 
shipping. Ml residents add sales tax. 

Call 616-327-9172 or send your order 
now to: 

ReadiWare Systems, Inc. 

P.O. Box 515, Portage, Ml 49081 


CIRCLE NO, 240 ON READER SERVICE CARD 

113 
































































FILE MANAGEMENT is 
Fast Backup and much, much more... 


FILEMASTER 
supports a versatile 
file selection system 
which lets you pro¬ 
cess files by name 
key, modification 
date range, or name 
key range, using 
relative or absolute 
path specifications.. 




Origin: c : / usr / taxdata 
Subdi r: . / schedc 

DEPREC80.DAT 
DEPREC84.DAT 
OFSUPPLY.DAT 
TEXPENSE.DAT 

ubdi r: . / schedd 

CVGTBUY .DAT 
CVGTSELL.DAT 
iBMBUY .DAT 
iBMSELL .DAT 
FiLES: 8 


5120 
1 0240 
5632 
4608 


1024 

1024 

4096 

4096 


••r- 3/28/85 11:26 
-■r- 3/29/85 11:41 
---■ 3/27/85 02:33 
---- 3/27/85 15:18 


3/30/85 09:47 
3/30/85 09:51 
3/30/85 10:10 
3/30/85 14:21 


35840 Bytes 


(c) Copyright 1985, GRAND MAX 



I>BACKUP *.DAT;3/27/85-3/30/85 
t|lJ:llM3|3|l.'.IJMW[4|C0MAND 


FILEMASTER 

The definitive backup and file management system for hard disk users. 


FILEMASTER is a complete set of tools for managing the complexities of the DOS file system. 
In one integrated package, you get seven powerful file management utilities: 


FLASHBACK; over twice as fast as the standard DOS backup utility, 
with options for data compression, file encryption, data validation, and 
on-line directories of file archives stored on diskettes. Once a save set 
is created, FLASHBACK will automatically save only those files which 
have been changed or added since the previous save. 

Using sophisticated data compression techniques, FLASHBACK saves 
storage space for file backups, and lets you create compact, encrypted 
data packets for use in computer-to-computer data transfers. 

BDIR; gives you a quick directory listing of files stored off-line in your 
backup archives. 

FINDEX; an application driver which lets you select and process multiple 
file sets anywhere on your disk performing any of several standard func¬ 
tions, or linking with applications of your own. Once FINDEX starts, 
it works automatically, crossing data paths without user intervention. 


TEXTED; a global string search & display, search & modify utility which 
allows you to make large scale changes to files on your disk, both binary 
and ascii. 

TUNEUP; a hard disk tune-up process which sorts directories, frees 
up wasted directory space, and optimizes disk storage to make your 
hard disk run smoother and faster. 

DISCOPE; a powerful storage analysis program which allows you to 
examine, compare, and modify disk sectors, either as part of a file chain, 
or In arbitrary combinations. 

EXPATH; a path extension utility which allows you to reference files 
in different directories by name without changing your current directory. 


You’ve probably seen similar utilities adver¬ 
tised individually before, and at prices well 
over $100 each. With FILEMASTER, you get 
them all for only: 

$49.95 

including a complete user manual & binder, 
contemporary multi-window, pop-up menu 
interface, and a support line for technical 
assistance. 

Hardware Requirements: IBM-PC XT, Compaq-Plus, or compatible equipment: DOS ver¬ 
sion 2.xx; minimum 128K, 256K recommended for optimum performance. 

IBM & IBM-PC are trademarks of IBM Corporation. 

Compaq-Plus is a trademark of the Compaq Computer Corporation. 


FILEMASTER is available only from Grand 
Max Software Corporation. To order with 
VISA or Mastercard, dial: 

1 - 800 - 624-3285 


In Oregon: (503) 635-8295 



CORPORATION 
68 LEONARD STREET • LAKE OSWEGO, OR 97034 
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missing update section containing infor¬ 
mation that was inadvertently left out of 
the operating guide.) The first person 
asked could not answer the question, 
but checked with the home office in 
England and had an answer the next 
day. Not only were the errata pages 
brought to light (which clarified every¬ 
thing), but so were the underlying rea¬ 
sons for the various methods of calling 
assembly language programs. For the 
end of this story, read on. 

Digital Research supplies essen¬ 
tially the same documentation as Micro 
Focus, repackaged in DRI standard-issue 
brown binders and slip cases. The type 
has been reset and printed on matte pa¬ 
per—much more readable. The operat¬ 
ing guide is revised to reflect the lack 
of intermediate code output and the dif¬ 
ferences in file and screen I/O methods. 
But the revision was not extensive 
enough: the information on the assem¬ 
bly language interface that was missing 
from the Micro Focus manual is also 
missing here, and this time no updates 
or errata pages are available. 

Documentation for the Access Man¬ 
ager is quite clear, although most of its 
file management functions will seldom 
be called explicitly because they are 
handled by standard COBOL statements. 
On the other hand, the Display Man¬ 
ager, necessary to any kind of screen 
I/O beyond “glass teletype,” is virtually 
unusable for lack of documentation. 
Definitions of calling sequences for the 
functions do not specify the data de¬ 
scriptions of the parameters: display or 
computational, decimal or binary, their 
length. Some of the documented calling 
sequences do not match the examples 
in the sample programs, either in num¬ 
ber or order of parameters. Because the 
sample programs work, however, one 
can only assume that the documentation 
is incorrect, at least for those few func¬ 
tions illustrated. This does not inspire 
confidence in the documentation. 

Other problems suggest that the 
documentation was issued without 
proper editing: A READ.ME file, refer¬ 
enced in the operating guide, allegedly 
demonstrates file and screen I/O meth¬ 
ods, but that file only refers the user 
back to the manual. In the language 
reference, the optional Micro Focus 
ANIMATOR debugger is mentioned, but 
it is not supported by the DRI compiler, 
and the descriptions of indexed file 
structure and recovery procedures are 
for Micro Focus files, not DRI files, 
which have a totally different structure. 

DRI technical support also is lack¬ 
ing. The COBOL compiler is a new 
product for the company (the review 
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TURBO PASCAL" 

Now that there’s the Modula-2 Software Development System (M2SDS), TUrbo Pascal is 
all washed up. But you’re not. Because Modula-2 is like Pascal. So you can launch into 
greater programming efficiency head-first. It’s an easy-to-leam language. In an easy- 
to-use system. At a price that’s easy to swallow. Just $80.88. Join the new wave of 
programming efficiency. Order today. . 

1-800-922-9049 r/w T&m, mil 713/523-8422.) INTERFAlE 

Checks, MasterCard, VISA, American Express accepted. Shipping & han- TECHNOLOGIES 

dling not included. In Ihxas add sales tax. Intemat ’/ or^s add $30. 3336 Richmond Ave., Suite 200 

TUrbo Pascal is a trademark of Borland International Houston, Texas 77098 
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Now 

PC/IX 


users can run 


DOS programs like 

Lotus 1-2-3, Sidekick and even TopView under 


UNIX with 

THE CONNECTOR 


on the IBM PC XT and AT. 


Available immediately. $349. Send your 
order to Uniform Software Systems, Inc.; 
225 Santa Monica Blvd. Suite 514; 

Santa Monica, CA 90401. 

Or call (213) 395-9674. 

Ask about the XENIX 

version that is coming. 

Some people have said it sounds 

TOO GOOD TO BE TRUE 

until they have tried it. 

Lotus 1-2-3’" Lotus Development Co. UNIX is a of Bell Libs. Sidekick Borland International. 
TopV’iew’* IBM Corporation. The Connector’" Uniform Software Systems, Inc. 
















ALLATOMCE! 

AND NEVER A “LOCKED OUT USER! 
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Apex Industries Customer Data 


Customer Id: Acme 
Customer Name: Acme Industries 

Credit Rating: AA Credit Limit: 25000 
Current Balance: 12500 

30 Day Balance: 4000 

60 Day Balance: 1500 

90 Day Balance: 0 

Billing: 

Address: 2701 South Bayshore Drive 
City: Miami State: FL Zip: 33133 
Shipping: 

Address: 913 Majorca Avenue 

City: Coral Gables State: FL Zip: 33134 

Phone: 305-856-7503 Contact: Gerald Green 
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Dataplex is the only application development 
database which automatically gwes you true 
multi-user capabilities. Other systems can lock 
you out of records or entire files for the full 
time they are being used by someone else. 
Dataplex, however, locks only the data being 
changed, and o/i//during the micro-seconds it 



takes to actually write it to the file! The updated 
record is then immediately available. The 
number of users who can access, and change, 
records at the same time is limited only by 
the number of terminals on your system or 
network. Call or write today for all the details 
on Dataplex... the true multi-user database. 



DATA ACCESS CORPORATION. 

8525 SW129 Terrace, Miami, PL 33156 (305) 238-0012 
Telex 469021 DATA ACCESS Cl 


Compatible with IBM PCDOS 1.x, 2.x, 3.x, MSDOS 1.x, 2.x, 3.x, IBM "AT" XENIX, IBM PC NETWORK, CP/M, CP/M-86, Concurrent CP/M-86, Concurrent 
DOS, MP/M-86, Novell NetWare, TurboDos, Corvus w/IBM PC, Molecular N/Star, Televideo InfoShare, 3Com EtherShare, PC-Net, 

NorthStar Dimension, Action DPC/OS, DMS Hi-Net, Alloy Engineering RTNX. 

MSDOS is a trademark of Microsoft. CP/M and MP/M are trademarks of Digital Research. Dataplex and FlexKeys are trademarks of Data Access Corp. 
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copy was serial number 3) and it was 
not developed by DRI; the staff requires 
written documentation of problems to 
study them. Time, however, should 
improve the situation. An additional 
annoyance is the difficulty in getting 
through to the Did staff (fortunately, the 
personnel are receptive). 

Installation of Microsoft COBOL en¬ 
tails configuring the runtime system and 
debugger to the characteristics of the 
display. For the IBM PC and other com¬ 
mon displays, this means a selection 
from a menu; other hardware may re¬ 
quire complete specifications. The com¬ 
piler, runtime system, debugger, DOS, 
source, and output hies ht tightly on 
two floppy disks; they can be distrib¬ 
uted in several ways for the most con¬ 
venient operation. For large programs 
or systems requiring many source hies, 
three disks may be necessary. DOS path 
support is good: a path name may be 
used anywhere a hie name is required, 
both on command lines and within the 
source, and the compiler and runtime 
system search the directories specihed 
in the PATH command to hnd overlays 
and intermediate code hies. Alternate 
search directories for overlays, inter¬ 
mediate code hies, and copy hies also 
may be specihed on the command line. 

Micro Focus COBOL comes pre- 
conhgured for the PC and requires no 
installation other than making copies of 
the disks. (The runtime system on the 
evaluation copy was protected with 
Prolok, but Micro Focus says that this is 
not done to fully licensed copies.) A 
working system requires three disks: 
compiler, native code generator, and 
runtime system, and the source pro¬ 
grams. A disk swap is required between 
compilation and testing, even with no 
generate or link steps. Path names are 
not allowed in either command lines or 
source programs, an odd omission con¬ 
sidering the length of time that DOS 2.x 
has been available. 

The Digital Research compiler, de¬ 
spite its similarities to Micro Focus, is 
quite different in operation. The instal¬ 
lation section claims that the system is 
preconhgLired for the PC, but the Dis¬ 
play Manager’s screen editor refuses to 
run until it is told what terminal it is 
running on. The compiler does not stop 
after producing intermediate code, and 
it takes a significantly longer time to 
produce the final output than Micro Fo¬ 
cus’ two-step process does. Both com¬ 
piler and runtime system come to a 
stop after displaying a copyright mes¬ 
sage, waiting for the user to “Press any 
key.’’ This makes automatic compilation 
or execution with batch files nearly im- 
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TURBO PASCAL" 

Now that there’s the Modula-2 Software Development System (M2SDS), Turbo Pascal 
has been grounded. Because Modula-2 is the language that lets programming efficiency 
soar to new heights. You know Pascal. So you can take off and use Modula-2 right 
away. It’s an easy-to-learn language. In an easy-to-use system. Priced at a low $80.88. 
Send your programming efficiency flying. Order today. 

1-800-922-9049 (in Texas, call 7131523-8422.) INTERrALC 
Checks, MasterCard, VISA, American Express accepted. Shipping & han- TECHNOLOGIES 

dling not mcluded. In Tkxas add sales tax. Intemat 7 orders add $30. 3336 Richmond Ave., Suite 200 

TUrbo Pascal is a trademark of Borland International. Houston, Texas 77098 
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GRYPHON UTILITIES—NEW FOR dBASE III™ 

KEYWORD SEARCHES on 
MEMO FIELDS with 
dBPOWERPAK III 


Plus! 


f CONVERT CHARACTER FIELDS TO MEMO 
FIELDS! 

USE SOUNDEX LOOK-UPS IN YOUR 
PROGRAMS! 

AVOID ABORTS WHEN YOUR PRINTER’S NOT 
READY WITH AUTOMATIC PRINTER STATUS 
gVl CHECK! 

AND MORE! 

^ $50 



dBRx III GIVES YOU THE MATH 
FUNCTIONS ASHTON TATE 
LEFT OUT—TRIG, INVERSE 
TRIG, HYPERBOLIC, LOG, 
MODULOS & MORE! 

$50 


COMING SOON! 

MEGABYTE ARRAY 
POWER FOR dBASE III! 


GRYPHON’S dBASE II UTILITIES 
ADD ARRAYS, MATH, 8087 
SUPPORT, 65000 MEMORY 
VARIABLES & INSTANT 
SCREENS TO dBASE II 


micr'opr'oducts 

P.O. BOX B543 SILVER SPRING. MD. 20006 
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TABLE 2 : Runtime System Size 




MICRO 

DIGITAL 


MICROSOFT 

FOCUS 

RESEARCH 

Minimum runtime^ 

59.0 

37.4 

36.4 

Indexed file I/O^ 

22.1 

23.9 

18.2 

Formatted screen I/O^ 

- 

20.7 

16.6 

Sort module'^ 

- 

— 

16.9 

Maximum size 

81.1 

82.0 

88.1 

Measurements in kilobytes (KB) on disk. 

^Required for all programs, both intermediate and native code. 
-Required only if program uses indexed I/O. 

■^Required only if program uses formatted screen I/O. 

“^Required only if program uses internal Sort/Merge. 




Each compiler’s output, whether intermediate or native code, must be executed by 
a runtime system. TTie required runtime size depends on the features a program 
uses; allowance is usually made for the maximum configuration. 


TABLE 3; Benchmarks — Intei'-nul Operations and Sort 



MICRO¬ 

SOFT 

MICRO FOCUS 

Inter¬ 
mediate Native 

DIGITAL 

RESEARCH 

EMTOSTOENES SIEVE, binary 
Per iteration ■ ’ 

16:02 

2:04 

0:30 

0:30 . 

ERATOSTHENES SIEVE, decimal 
Per iteration 

18:08 

2:29 

1:16 

1:16 

DECIMAL ARITHMETIC 

5,000 iterations 

4:04 

1:04 

0:34 

0:34 

CHARACTER OPERATIONS 

500 iterations 

13.10 


0:40 

0:40 

SCREEN DISPLAY 

10 iterations 

0:30 

.. 

6.4 secs 

5.7 secs 

0:47 

GIBSON MIX, 10,000 iterations 
Total time 

6 hrs. 

1 hr. 

17:26 

17:27 

Calculated S-profiie, secs 

21 min. 
389 

18 min. 
63.7 

11.0 

11.0 

initrnE^B^ 

300 records 

0:29 

1:41 

1:41 

2:27 

1,000 records / ^ 

1:59 

; 8:40 

8:34 

13:52 

Execution times in minutesseconds unless otherwise noted. 


Microsoft emerges the clear loser in everything but the sort: this compiler’s code is 
excrutiatingly slow. In the Gibson Mix program, the calculated S-profile is a 
weighted average execution speed for a certain mix of typical COBOL operations. 





PROGRAMMER'S UTILITIES 
especially for Turbo Pascal on 
IBM PC/XT/AT and compatibles 

MORE POWERFUL THAN UNIX UTILITIES!!! 

Whether you are a 

-- Student -- Hobbyist -- Professional Software Developer - 
THESE UTILITIES WILL IMPROVE YOUR 
PROGRAMMING PRODUCTIVITY!!! 

These Powerful. Ready-to-Use programs fully support Turbo 
Pascal versions 2.0 and 3.0, and MSDOS 2.X and 3.0. Here’s 
what you get: 

Pretty Printer 

Standardize capitalization, indentation, and spacing of 
source code. Don’t waste your own time! Several adjustable 
parameters to suit your tastes (works with any standard 
Pascal source). 

Program Structure Analyzer 

Find subtle problems the compiler doesn’t: uninitialized and 
unused variables, modified value parameters, "sneaky" 
variable modification, redefined standard identifiers. Also 
generates a complete variable cross reference and a pro¬ 
gram hierarchy diagram. Interactive or write to file (works 
with any standard Pascal source). 

Execution Timer 

Obtain a summary of time spent in each procedure and 
function of your program, accurate to within 200 micro¬ 
seconds. Also counts number of calls to each subprogram. 
Fully automatic. 

Execution Profiler 

Obtain a graphic profile of where your program spends its 
time. Interactive, easy-to-use. Identify weak code at the in¬ 
struction level. (Profiler»and Timer for Turbo Pascal Source 
code only.) 

Command Repeater 

Go beyond MSDOS batch files to combine a powerful text 
parser with general-purpose command execution capability. 
Use to copy, print or delete across subdirectories, "make" 
programs and more. 

Pattern Replacer 

Find and REPLACE versatile regular expression patterns in 
any text file. Supports nesting, alternation, tagged words 
and more. Over a dozen programmer's applications 
included. 

Difference Finder 

Find differences between two text files, and optionally create 
an EDLIN script which rebuilds one from the other. 

Disregard white space, case, arbitrary characters and Pascal 
comments if desired. 

Super Directory 

Replace PCDOS DIR command with extended pattern 
matching, sort capability, hidden file display, date filtering, 
and more. 

File Finder 

Locate files anywhere in the subdirectory tree and access 
them with a single keystroke. Display the subdirectory tree 
graphically. 

AVAILABLE IN SOURCE 
AND EXECUTABLE FORMAT 

Executable: $55 COMPLETE including tax and shipping. 
Compiled and ready to run. includes user manual, reference 
card and one 5V4" DSDD disk. Ideal for programmers not 
using Turbo. 

Source: $95 COMPLETE including tax and shipping. In¬ 
cludes all of the above, and two additional DSOD disks. 
Disks include complete Turbo Pascal source code, detailed 
programmer’s manual (on disk) and several bonus utilities. 
Requires Turbo Pascal 2.0 or 3.0. 

Requirements: MSDOS 2.X or 3.0. 192K RAM - programs 
run in less RAM with reduced capacity. Two drives or hard 
disk recommended. 

TO ORDER: 

VISA/MasterCard orders, call 7 days toll-free 1-800-538-8157 
x830. In California, call 1-800-672-3470 x830 any day. 

Or mail check/money order to: 

TurboPower Software 

478 W. Hamilton Ave., Suite 196 

Campbell, CA 95008 
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possible. No path support is provided 
and even less flexibility in drive selec¬ 
tion: the runtime system insists upon 
looking for the Display Manager on the 
same drive as the code file. 

PUT TO THE TASK 

Table 1 provides the compilation speed 
and code sizes for the test programs. All 
compilation and execution tests were 
run on floppy disks to anticipate a 


worst-case performance; using a fixed 
disk or RAM disk improves the results. 

Each compiler’s output, whether 
intermediate or native code, must be 
executed by a runtime system, the sizes 
of which for each compiler are given in 
table 2. The required runtime size de¬ 
pends on the features a program uses. 
In most cases, however, all components 
will be resident on the disk anyway, so 
allowance is usually made for the maxi- 
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mum configuration. Micro Focus inter¬ 
mediate code is the smallest, but that 
form of compiler output is primarily 
used for testing, and the native code is 
more indicative of the size of a finished 
application. Although code produced by 
the Micro Focus and DRI compilers is 
the same length, it is not identical. 

The DRI compiler is quite slow 
and does not improve greatly with a 
RAM disk. Most of its processing seems 
to occur in memory, with long pauses 
between short intervals of disk activity. 

A user option to stop after the interme¬ 
diate code phase is noticeably missing. 

Execution speed results for internal 
operations and sorting are shown in ta¬ 
ble 3. Microsoft emerges the clear loser 
in everything but the sort: this compil¬ 
er’s code is excrutiatingly slow. For the 
Gibson Mix program (described in the 
first article), the recommended number 
of iterations is 50,000, but this test was 
run with only 10,000 iterations: the cal¬ 
culated S-profile (a weighted average 
execution speed for a certain mix of 
typical COBOL operations) is computed 
on a per-iteration basis, and for the fas¬ 
ter compilers, varies by no more than 5 
percent between 10,000 and 50,000 iter¬ 
ations. More iterations ensure that the 
timings of the individual loops are long 
enough to avoid problems with the 55- 
millisecond resolution of the PC system 
timer. Increasing the number of itera¬ 
tions would not change the relative 
rankings, with regard to the S-Profile, of 
the hve compilers tested to this point. 

Micro Focus and DRI clearly show 
the advantage of native over interme¬ 
diate code. For internal operations, na¬ 
tive code is two to five times faster, but 
the execution speed of Micro Focus in¬ 
termediate code is quite acceptable for 
testing, given the quick compile times. 
This is a great compiler for develop¬ 
ment, producing testable code in the 
least amount of time. Notice that the 
results for Micro Focus and DRI native 
code are identical except for operations 
supported by DRI utilities: screen 
display and file I/O in the sort. Here, 
Micro Focus is much faster; its speed 
in writing to the screen rivals that of 
assembly language programs. 

Table 4 exhibits benchmark results 
for file I/O. Microsoft, the slowpoke of 
the internal benchmarks, leads here, 
especially in sorting and indexed file 
operations. It is a strong second to the 
overall speed champ so far, Realia. For 
Micro Focus, results for intermediate 
and native code were not significantly 
different, so only one set of timings is 
shown. This is to be expected because 
disk operations are not materially af- 
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Programming efficienq'? The Moclula-2 Software Development System (M2SDS) leaves 
Uirbo Pascal in the dust. Even the learning curve won’t slow you down. Because the 
language is like Pascal. Only better. M2SDS has a price that’s tough to beat, too. Just 
$80.88. Pick up your programming speed. Order today. ||Lixrr»r*Arn 
1-800-922-9049 On Texas, call 7131523-8422.) INTcRFACE 

Checks, MasterCard, VISA, Ameriam E.\press accepted. Shipping & han- TECHNOLOGIES 

dling not included. In Thxas add sales tax. Intemat ’/ orders add $30. 3336 Richmond Ave., Suite 200 

TUrlx) Pasail is a trademark of Borland International. Houston, Texas 77098 
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CopyWrite 
backs up 
IBM PC Software 

Hundreds of the nnost popular copy-protected programs are copied 
readily. CopyWrite needs no complicated parameters. 

Requirements: IBM Personal Computer or XT. 

128k bytes of memory, 
one diskette drive. 

CopyWrite will run faster with 
more memory or another drive. 

CopyWrite is revised monthly, to keep up with the latest In copy 
protection. You may get a new edition at any time for a $ 15 trade In fee. 

CopyWrite makes back up copies to protect you against accidental 
loss of your software. It is not for producing copies for sale or trade, or for 
any other use that deprives the author of payment for his work. 

“lb order CopyWrite, call with your credit card or mail a check for 
$50 US funds to: 

Quaid Software Limited 

45 Charles Street East, Sixth Floor 
Toronto, Ontario, Canada M4Y 1S2 
Telephone (416) 961-8243 

Ask about ZeroDisk to run copy-protected software from a hard disk. 
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IBM PC Add-Ons 

Shop and Compare! 

Internal Head Disk Subsystems 

10MB MicroScience 

with Controller.^5 #5 

20MB MicroScience ahac 

with Controller.’/VD 

20MB Drive 

for IBM-AT.’OVD 

33MB Drive a, e ac 

for IBM-AT. ^1,599 

33MB Drive 

with Controller ... *1|#99 

Internal Back-up Subsystems 

10MB Floppy Tape Scac 

Back-up Drive. ’990 

20MB Cassette Back- twmwmwm 
up with Controller... ’ / / / 
60MB Streaming Tape 
Back-up for AT or PC *999 

Expansion Chassis _ 

With 5 I/O slots and 
space for 4 half¬ 
height drives *■! aa 

or tapes.* / W 

Hayes® Compatible Modems 

300/1200 baud C 

internal. *2/9 

300/1200 baud <^ac 

external. ^399 

(comes with software which 
emulates IBM 3101 and VT 100) 

Floppy Drives _ 

360K for PC, XT... *129 

360K for AT .... *135 

Multllunctlon Cord _ 

With 0 to 384K Ram, 

Serial parallel port, 
game port, clock *_ 
calendar. *lo9 

With 384K RAM .. *285 

Power Supply _ 

135 watt internal . *150 


Call os today! 

408/942-8086 


“We Set The Standards” 

RESEARCH 

INCORPORATED 

489 Valley Way 
Milpitas. CA 95035 

QIC-501 


TABLE 4: Benchmarks — I ’ile Operations 


100 RECORDS 
MS Mpi DR 


300 RECORDS 
MS MFi DR 


SEQUENTIAL I/O 


Write 

: 0:05 

0:05 

0:05 

0:16 

0:14 ' 

0:14 

Read 

0:04 

0:04 

0:04 

0:14 

0:13 

0:13 

Copy 

0:09 

0:10 

0:10 

0:27 

• 0:24 

0:24 

RELATIVE I/O 

Writer 

0:07 

0:05 

0:05 

0:17 

0:14 

■■■' 0:14 

Read"^ 

0:24 

0:24 

0:24 

1:12 

0:43 

0:43 

Update* 

0:55 

0:55 

0:55 

2:17 

2:17 

2:17 

INDEXED I/O 

Writer ^ 

0:30 

2:10 

1:12 

L35 

6:19 

- 4:48 ,' : 

Read^ 

0:22 

0:24 

0:25 

1:10 

1:19 

1:12 

Updated"" 

1:05 

3:01 

8 

6:22 

9:17 

8 


All files fxnte fixed-lengti) records of 1(X) bytes. 

Times in minut&;:seconds 

‘Micro Focus times were within 1 or 2 seconds for intermediate and native. 
-Write in sequence by record number. 

^Read notiOonsecuttve record mimhets. 

^Read nonconseculive record numbers, reurite each. 

JWrite with primary* keys not in seqficmce, one alternate ke)\ 

‘^Read in different order than whiten. 

"Read in different order than whtten, change alternate key. 

‘‘Digital Research could not update correctly, see text. 


Microsoft, the slowpoke of the internal benchmarks, leads here, especially in sorting 
and indexed file operations. It is a strong second to the overall speed champ so far, 
Realia. For Micro Focus, results for intermediate and native code were not 
significantly different, so only one set of timings is shown. 


fected by efficiency of code execution. 
DRI’s Access Manager outpaced Micro 
Focus in those indexed operations it 
could handle, but was disqualified for 
failing the update test (discussed in the 
File I/O section). 

Program size limits are the same 
for all three compilers. An individual 
program (main or called subprogram) 
is limited to 64KB of code, so a mod¬ 
ular system may be any size consistent 
with memory availability and data space 
requirements. For segmented programs, 
the root segment and the largest over¬ 
lay must fit within 64KB. Data space is 
limited to 60KB by Microsoft and to 
64KB by Micro Focus and DRI; this limit 
applies to the entire system, not to each 
program. Microsoft is wasteful of data 
space in called programs, as explained 
(?) by this quote from the manual: 

While LINKAGE SECTION items 
[passed parameters] reserve no 
actual space, they are treated as if 
memory is actually allocated to them. 

... In addition, each level 01 or 77 
data-item present is assigned a new 
1024-byte area. 

Each compiler indicates errors dur¬ 
ing compilation by displaying the of¬ 
fending course line with a line number 
assigned by the compiler. The numbers 
are assigned through any code brought 


in with COPY statements, making it dif¬ 
ficult to find the error location unless 
the programmer has coded sequence 
numbers in the program or requests a 
compilation listing. Microsoft sup¬ 
presses the listing by default; the other 
two produce it on disk unless explicitly 
instructed otherwise. All three support 
FIPS (Federal Information Processing 
Standards) flagging, which flags any 
source statements that exceed a speci¬ 
fied federal certification level. Micro Fo¬ 
cus and DRI have a compile-time switch 
that, when set, flags all statements that 
are extensions to standard ANSI syntax, 
for example, tables with more than 
three dimensions (see the section on 
Table Handling). 

Microsoft error messages are un¬ 
necessarily detailed. Once the compiler 
becomes confused by an error, it may 
display an “unrecognized element” 
message for every identifier, literal, and 
parenthesis in the statement. By the 
time all those messages have appeared, 
the message indicating the cause of the 
error may have scrolled off the screen. 

Micro Focus displays a full error 
message for every error; DRI displays 
an error number that is explained in 
the manual. Otherwise their error han¬ 
dling is similar. Occasionally they dis¬ 
play the wrong line with error mes- 
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what to do while 
your COBOL programs 
compile and execute: 


1. Wait. 

o 

2. Wait some more. 

3. Stop waiting. Call Realia. 


Realia COBOL is written in COBOL. We offer you the 
tools we use ourselves: 

• Our FOLLOW-THE-SOURCE™ interactive symbolic 
debugger. Works with normal native code. 

• A speedy full-screen editorthat handles very large files. 

• Mainframe IBM VS COBOL compatibility. 

• Interfaces to Assembler and C. 

• No royalty or run-time fee. 

• No limit on program size, up to available memory. 

• In our new release, no need to insert the product 
diskette when you're using a hard disk. 

Realia COBOL costs $995. Qualified companies can 
try it for free. Call us. And ask about our products 
Spacemaker™ and Termulator™. Visa/MC/AmEx. 



What are you ftEAUA 
waiting for? 


10 South Riverside Plaza 
I Chicago, Illinois 60606 
(312) 346-0642 
TELEX: 332979 (REALIA INC) 
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TABLE 5l Computational Data Types 



MICROSOFT 

MICRO FOCUS 
and DIGITAL 
RESEARCH 

MAINFRAME 

VS COBOL 

COMP 

Display! 

Binar>^ integer, 

Binary integer, 



1-8 b)Tes 

2-4 bytes 

COMP-0 

Binary integer, 

2 bytes 

— 

— 

COMP-1 


- 

Real, 4 b>tes 

COMP-2 


- 

Real, 8 bytes 

COMP-3 

Packed decimal, 
signed 

Packed decimal, 
signed 

Packed decimal, 
signed 

COMP-4 

Binar>^integer, 

4 bytes 


Same as 

COMP 

All binary’ integers are high by’te first. 




All three compilers support COMP-3 as packed decimal: this usage, although not 
defined by ANSI, has become a de facto standard. Micro Focus’ and DRI’s compilers 
provide only one binary type. 



HATS OFF TO AN 
ASSEMBLY LANGUAGE 
TEACHING SYSTEM 
THAT WORKS. 

Assembly language programming 
isn’t easy, but you don’t have to be a 
genius to learn it. Let your PC teach 
it to you. 

The Visible Computer: 8088 is a 
skillful blend of text and software for 
mastering the elusive skills of assem¬ 
bly language. 

It’s an animated simulation of 
the 8088 microprocessor that lets 
you see with your own eyes how the 
8088 works. You’ll be using it as a 
debugging tool for years to come. 

It’s a tutorial. The 350 page 
manual is more than instructions on 
running the simulator-it may just be 
the best book on assembly language 
ever written. 

It’s 45 demonstration pro¬ 
grams you’ll work through with the 
8088 simulator, from simple register 
loads to advanced interrupt driven 
tone generators and file utilities. 

The Visible Computer: 8088 for the IBM PC 
and compatibles: $69.95. If your dealer doesn’t 
have it, order direct: Software Masters, 

P.O. Box 570417, Houston, TX 77257-0417. 
(713) 266-5771. Please include $3.00 shipping. 
Bank cards accepted, VC 

Masters" 



as it executes programs. 


sages—for instance, an error in a mul¬ 
tiline sentence usually results in the last 
line of the sentence being displayed 
rather than the offending line. This is 
especially confusing when the error is 
an undefined or multiply defined iden¬ 
tifier, because the displayed line may 
have a perfectly innocent name misla¬ 
beled as undefined or not unique. 

Micro Focus says this not a bug, that the 
compiler is designed to scan to the end 
of a sentence before reporting errors— 
a poor design choice. 

The Microsoft compiler seems ro¬ 
bust; no obvious bugs materialized in 
its operation or its output code. Micro 
Focus and DRI can be knocked for a 
loop (pun intended) by simple errors, 
such as a duplicate FD name, causing 
them to continually repeat the same er¬ 
ror message. Only the error message 
(or number, in the case of DRI) is 
repeated, not the line in error, so the 
cause of the error may scroll off the 
screen by the time the user notices. 
Pressing Break interrupts the loop and 
returns the system to DOS, sometimes 
leaving lost sectors of intermediate 
code on the output drive (recoverable 
with CHKDSK). This is definitely a bug, 
and Micro Focus is developing a fix. 

PUTTING MODULES TO WORK 

Nucleus. The computational data types 
implemented by each compiler are 
listed in table 5. The types supported by 
IBM mainframe VS COBOL are included 
for reference. All three compilers sup¬ 
port COMP-3 as packed decimal; this 
usage, although not defined by ANSI, 
has become a de facto standard. Micro 


Focus’ and DRI’s compilers provide 
only one binary type; the length varies 
from one to eight bytes depending on 
the number of digits in the picture. The 
range of lengths of binary numbers, up 
to 18 decimal digits in binary represen¬ 
tation, exceeds that provided by most 
other compilers. Micro Focus and DRI 
compilers permit specifying numeric 
literals in hexadecimal form. 

The Microsoft documentation does 
not explain the meaning of COMP 
(without a numeric suffix). An initial 
call to the company produced the an¬ 
swer that COMP was “binary real.” Hard 
to believe since very few COBOL com¬ 
pilers support real numbers. However, 
a subsequent call produced the more 
believable, but still strange, answer that 
COMP usage was the same as DISPLAY. 
This was verified by examining file data 
with DEBUG. It is unclear why Micro¬ 
soft would have COMP mean its exact 
opposite; but at least it remains consist¬ 
ent with the usage in version 1.0. 

DRI exhibits a nonstandard (and 
undocumented) feature of Data Divi¬ 
sion. Display Manager and Access Man¬ 
ager require copy files that contain data 
names with a level number of 78 and a 
value, but no picture. These are real 
data items, not a strange version of con¬ 
dition names: they are moved to binary 
(PIC 9999 COMP) fields and passed as 
parameters in calls that perform the 
functions provided by these utilities. 
Even though this feature is undocu¬ 
mented, it seems to work. 

All three compilers provide full 
level 2 implementation of basic Proce¬ 
dure Division operations. The imple- 
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Slash Programming Time in Half! 

FirsTime" 

• Fast program entry through single keystroke statement generators. 

• Fast editing through syntax oriented cursor movements. 

• Dramatically reduced debugging time through immediate syntax checking. 

• Fast development through unique programmer oriented features. 

• Automatic program formatter. 


FirsTime is a true syntax directed editor. 

FirsTime ensures the integrity of your programs by 
performing all editing tasks like moves, inserts and 
deletes along the syntactic elements of a program. 
For example, when you move an IF statement, 
FirsTime will move the corresponding THEN and 
ELSE clauses with it. 

Even FirsTime’s cursor movements are by syntax 
elements instead of characters. The cursor automati¬ 
cally skips over blank spaces and required keywords 
and goes directly to the next editable position. 

FirsTime is a Syntax Checker 

FirsTime checks the syntax of your program 
statements, and also; 

• Semantics like undefined variables and 
mismatched statement types. 

• The contents of include files and macro 
expansions. 

• Statements for errors as they are entered 
and warns you immediately. 

FirsTime is a Program Formatter 

FirsTime automatically indents statements as they 
are entered, saving you from having to track indenta¬ 
tion levels and count spaces. 


FirsTime has Unique Features 

No other editor offer these features: 

The Zoom command gives you a top down view 
of your program logic. 

The View command displays the contents of 
include files and macro expansions. This is 
valuable to sophisticated programmers writing 
complex code or to those updating unfamiliar 
programs. 

FirsTime’s Transform command lets you change 
a statement to another similar one with just two 
keystrokes. For example, you can instantly trans¬ 
form a FOR statement into a WHILE statement. 

The Move at Same Level command moves the 
cursor up or down to the next statement at the 
same indentation level. This is very useful. For 
example, you can use it to locate the ELSE 
clause that corresponds to a given THEN clause 
or to traverse a program one procedure at a 
time. 


FirsTime is Unparaiieied 

FirsTime is the most advanced syntax directed 
editor available. It makes programming faster, easier 
and more fun. 



TO ORDER CALL (201) 741-8188 

or write: 


Spruce Technology Corporation 


189 E. Bergen Place 
Red Bank, NJ 07701 


In Germany, Austria and Switzerland contact: 

Markt & Technik Software Verlag 
Munchen, W. Germany 
(089) 4613-0 


FirsTime is a trademark of Spruce Technology Corporation • MS-DOS is a trademark of Microsoft Corporation 
IBM is a trademark of International Business Machines. Inc. • Turbo Pascal is a trademark of Borland International 


Turbo Pascal *7495 ’’''tr,”" Microsoft & IBM Pascal *245 "'tr,""’ C *295 
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mentation is fairly standard, and only 
screen-handling statements in this divi¬ 
sion had to be changed when moving a 
program among compilers. 

Microsoft and Micro Focus allow a 
program to obtain the parameters typed 
on the command line when the runtime 
system is invoked; the methods for this 
are covered under Inter-Program Com¬ 
munications for Microsoft and Console 
I/O for Micro Focus. There is no appar¬ 
ent way to get parameters into a DRI 
program, short of resorting to an 
assembly language routine. 

Console I/O. Standard COBOL provides 
ACCEPT and DISPLAY verbs, which most 
compilers, including these three, use to 
implement a “glass teletype” console in¬ 
terface functionally similar to the one 
used by DOS. While in this mode. Mi¬ 
cro Focus and DRI use the DOS key¬ 
board input routine, but they clear the 
input buffer before each ACCEPT, so 
that editing the previous input with the 
function keys is not possible as it is 
with the DOS command line. To go 
beyond simple scrolling and provide 
formatted screen I/O, most compilers 
resort to nonstandard extensions that 
play havoc with source code portability. 

The DRI compiler transfers the in¬ 
compatibility from compilation to run¬ 
time by providing console functions 


through subprogram calls to the Display 
Manager. The calls follow standard 
COBOL syntax and are acceptable to 
any compiler, but the routines are not 
available in any library except DRI’s. 

Access Manager provides a separate 
screen editing utility for laying out 
screen forms and saving them in disk 
files. The calls from the COBOL pro¬ 
gram then read in the screen definition 

T/)e Microsoft compiler 
seems to be fairly robust; no 
obvious bugs materialized 
either in its operation or its 
output code. 


and manipulate individual fields, each 
of which was assigned a number when 
the screen was created. Although a full 
screen can be displayed with one call, 
input requires a separate call for each 
field. Terminating keys can be defined 
and video attributes can be set individ¬ 
ually by field, and the attributes can be 
changed by the program. Cursor con¬ 


trol within and among fields is not 
built-in, but can be programmed by de¬ 
fining the cursor-movement keys as ter¬ 
minators. The system seems powerful 
and flexible, even with the tedious cod¬ 
ing of the many calls and the control 
logic to branch among them. But this is 
the usual trade-off between ease of use 
and power, and it is a good concept, 
although nothing short of a major over¬ 
haul of its documentation will make the 
DRI system usable. 

Screen handling is an area of major 
difference between the compilers from 
DRI and Micro Focus. Micro Focus sup¬ 
ports formatted screen I/O at the source 
language level, with variations of AC¬ 
CEPT and DISPLAY. The screen is con¬ 
sidered a one-dimensional array, and an 
elementary or group data item is 
mapped onto it or from it byte by 
byte. Only one screen coordinate, cor¬ 
responding to the first byte of the data 
item, may be specified per statement; 
multifield screens may be formatted by 
multiple statements or by separating 
named fields with FILLER items. FILLERS 
are not displayed and cannot accept in¬ 
put data, and they do not disturb any¬ 
thing on-screen. An ACCEPT of data 
from a displayed screen’s input fields is 
most conveniently done by redefining 
the display and accept groups so that 


Can your editor work with 
16^0(MN)0 bytes of m^ory? 

SPF/PC" 1.8 from Cl'C- ean! 

The best full screen editor for the IBM PC is now even better than ever. 

It looks and works like IBM’s large system SPF editor, but SPF/PC 
executes faster and handles larger files than its mainframe cousin. 


AT EXTENDED MEMORY 

SPF/PC can use up to 15,850 KB of memory. 

TOP VIEW COMPATIBLE 

SPF/PC supports windowing and 
background execution. 

COMMUNICATIONS FEATURE 

Easy to use communications software. 


$195 


UPGRADES only $50 
($10 if communications upgrade) 
Add $5 for shipping 
Canada $10 Foreign $15 




VISA 


Check or purchase order 
_ accepted. _ 


FAMILY TIES 

• SPF/PC is used by IBM to demonstrate 
the IBM 3270/PC to its corporate clients 

• SPF/PC provides the same outstanding 
performance on any PC, from JR to AT 

• SPF/PC works with DOS 1.00-3.00 and 
any IBM PC or true compatible with 192K 


IBM is a registered trademark of International Business Machines, Inc. SPF/PC is a registered trademark of Command Technology Corporation. 


TO ORDER 
SPF/PC... 


Contact: Command Technology Corporation 
1900 Mountain Boulevard 
Oakland, CA 94611 


(415) 339-3530 
Telex: 509330 
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data items in one are FILLER items in 
the other. This requires laying out the 
screen on paper and lots of space 
counting, but an optional FORMS utility 
(not tested) permits on-screen form 
creation and generates copy files con¬ 
taining the required data definitions. 

Field editing during Micro Focus 
full-screen ACCEPT is convenient. The 
cursor moves nondestructively in both 
directions, and in alphabetic fields, the 
insert, delete, and backspace keys work 
just as in the BASIC editor. Cursor up 
and down keys move between fields, 
and any field may be revisited and re- 
edited before the whole form is submit¬ 
ted for input with the Enter key or a 
function key. Control of video attributes 
is less convenient: the only attribute 
controlled directly within the source is 
underline; other attributes are set, for 
the whole screen or a portion, by calls 
to assembly language routines built into 
the runtime system. 

In a Micro Focus program, the first 
unformatted (scrolling t>pe) ACCEPT 
reads the command line parameters in¬ 
stead of the keyboard. Programs using 
unformatted keyboard input must be 
prepared to handle the presence or 
absence of such parameters. 

Microsoft COBOL has the most 
nonstandard way of handling screens. 


The Data Division is extended by the 
addition of a SCREEN SECTION, in 
which the layout of screens is defined. 
Each screen form is defined as a group 
structure, with individual fields as 
elementary items; all the fields of a 
form are displayed or accepted with 
one statement. Screen coordinates, 
video attributes. Working Storage 

^he DRl compiler accepts 
normal COBOL indexed HO 
syntax and calls primitive 
data and index functions in 
the Access Manager. 


sources, and destinations of console 
data, are specified at the field level. Un¬ 
fortunately, video attributes are hard¬ 
coded in the source; the program can¬ 
not change them. 

Editing Microsoft full-screen forms 
leaves much to be desired. Within indi¬ 
vidual fields, only nondestructive cursor 
moves are supported. Returning the 
cursor to a previously entered field is 


possible, but that reinitializes the field: 
previously entered data in that field and 
all following fields are lost. All of the 
fields must be revisited because the en¬ 
tire ACCEPT is ended only when the 
cursor is in the last field. In numeric 
fields, once the decimal point is keyed 
in, the length of the integer part may 
not be lengthened. For example, if 12. 
is mistakenly keyed instead of 123., the 
field must be erased and rekeyed from 
scratch. Not very user-friendly. 

For all three compilers, all dis¬ 
played and accepted data must have 
usage set to DISPLAY (the default), as 
no numeric conversions are performed. 
File I/O. Most micro COBOLs, including 
Micro Focus and DRI, relate program 
file names to operating system files us¬ 
ing the ASSIGN clause in the SELECT 
statement. But in Microsoft COBOL, the 
SELECT statement assigns a file to DISK 
or PRINTER, and the DOS file name is 
assigned in a VALUE clause in the FD 
(file definition), as if it were a tape la¬ 
bel. In all three, the assignment may be 
either static, to a file name literal hard¬ 
coded in the source, or dynamic, by as¬ 
signment to an identifier that contains a 
file name at open time. Microsoft per¬ 
mits path names, but does not search 
directories for data files. Micro Focus 
and DRI allow only drive:filename— 




ARE YOU TRYING 
TO COMMUNICATE ? 




□ General Libraries $185 

□ Comm Library $185 

□ Cl 186 Compiler $349 

□ Lattice C $395 

□ Mark Williams $475 

PRICES ARE SUBJECT TO 
CHANGE WITHOUT NOTICE. 


C programs can communicate with the world now through the power of 
The Greenleaf Comm Library. Now from the people who brought you The 
Greenleaf Functions General Library for C, comes this rich interrupt driven, 
ring-buffered asynchronous communications capability. 

Over 100 functions in C and assembler to facilitate communications at up to 
9600 baud. Up to eight ports at a time. ASCII or XMODEM. X-On/X-Off too. 
Hayes compatible modems controlled here. Safe too, bet you can’t exit your 
application with interrupts hot. Major applications around the world base 
their communicating applications on The Greenleaf Comm Library. Stop just 
trying and start really communicating. Get your copy of The Greenleaf Comm 
Library today. For all major C compilers, all models, all versions. For the 
IBM PC and just about any machine with MSDOS and an 8086. Comes with 
source code, extensive examples, demo programs, featuring C-Terminal, 
reference card and newsletter. No royalty. $185 

Other Products: The Greenleaf Functions General Library, over 220 
functions for total control of the IBM PC, with source. $185 for the compilers 
listed below. (See ordering instructions below). 

Specify compiler when ordering: Lattice, Microsoft, Computer Innovations, Mark Williams, or 
DeSmet. Add $7.00 for UPS Second Day Air (or $5.00 for ground). Texas residents add 
sales tax. Mastercard, VISA, check, or P.O. In stock, shipped same day. 



2101 HICKORY DR. 
CARROLLTON, TX 
75006 

For Information: 

214/446-8641 
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Filenaae: suple.txt Segaent:e0000 


Offset 

0 

1 

2 

3 4 

5 

6 

7 

6 

9 

A 

B 

C 

D 

E 

7 

0123456789ABCDE7 

0000 

54 

68 

69 

73 20 

69 

73 

20 

61 

20 

73 

61 

6D 

70 

6C 

65 

This is a sample 

0810 

20 

67 

66 

20 74 

68 

65 

20 

44 

69 

73 

70 

6C 

61 

79 

20 

of the Display 

8020 

53 

63 

72 

65 65 

6E 

2E 

20 

28 

45 

61 

63 

68 

20 

28 

28 

Screen. Each 

0030 

62 

79 

74 

65 20 

69 

73 

20 

73 

68 

67 

77 

6E 

20 

69 

6E 

byte is shown in 

8040 

48 

45 

58 

41 44 

45 

43 

49 

4D 

41 

4C 

20 

67 

6E 

20 

20 

HKADECIHAL on 

0050 

74 

68 

65 

20 6C 

65 

66 

74 

20 

61 

6E 

64 

20 

69 

6E 

20 

the left and in 

0060 

41 

53 

43 

49 49 

20 

69 

6E 

28 

74 

68 

69 

73 

28 

20 

20 

ASCII in this 

0070 

61 

72 

65 

61 2E 

20 

54 

68 

65 

20 

4r 

66 

66 

73 

65 

74 

area. The Offset 

0080 

20 

76 

61 

6C 75 

65 

73 

20 

70 

72 

67 

76 

69 

64 

65 

20 

values provide 

0090 

64 

69 

73 

70 6C 

61 

63 

65 

6D 

65 

6C 

74 

20 

69 

6E 

2D 

displacement in¬ 

00A0 

74 

67 

20 

74 68 

65 

20 

73 

65 

67 

6D 

65 

6E 

74 

2E 

20 

to the segment. 

00B0 

54 

67 

20 

63 68 

61 

6E 

67 

65 

20 

64 

61 

74 

61 

2C 

20 

To change data. 

00C0 

6A 

75 

73 

74 20 

74 

79 

70 

65 

28 

67 

76 

65 

72 

28 

20 

just type over 

00D0 

74 

68 

65 

20 48 

45 

58 

28 

67 

72 

20 

41 

53 

43 

49 

49 

the HO( or ASCII 

00EO 

64 

61 

74 

61 2E 

20 

26 

28 

20 

20 

20 

20 

28 

20 

20 

20 

data. 

0070 

00 

01 

02 

83 04 

85 

06 

07 

08 

09 

OA 

0B 

0C 

OD 

BE 

07 


UAlues: 

Hex:54 Bin:81O10100 

Dec:884 

A$c:T 
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CIIVIAI I VII A Disk Utility for the IBM-PC 
rl IMMLL Y !! that's fast and easy to use. 


• FILE MODE 

• DISPLAY 
. PRINT 

• MODIFY 


SECTOR MODE 
BROWSE 
SEARCH 
DOS 1.1 to 3.0 


ONLY $ 39.95 + $2.00 SHIPPING, CA + 6.5% TAX 


J. L. SCHULLER & ASSOCIATES (818) 366-6934 
14800 Rinaldi St., Suite 6, Mission Hills, CA 91345 
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B©®© Y70m[P ISAn 

[PQODQ ©m IBN 9 
APPLE 9 DEC 
5][jQ(3 AT&T 
G©DDQ[pDat5@[Pg2 

c-4ree (3©®S9 anod] 
Y7©QD ©DQDY7 BUY 

IT ONCE! 



c-'tree 

BYFAIRCXDM 


2606 Johnson Drive 
Columbia MO 65203 


The company that introduced micros to 
BT Trees in 1979 and created ACCESS 
MANAGERS for Digital Research, now 
redefines the market for high performance, 
B+ Tree based file handlers. With c-tree’^ 
you get: 

• complete C source code written 
to K&R standards of portability 

• high level, multi-key ISAM routines 
and low level B+ Tree functions 

• routines that work with single-user 
and network ^sterns 

• no royalties on application programs 


$395 COMPLETE 


Specify format: 
5'/4''PC-D0S 3‘/2"Mac 
8" CP/M® 8"RTn 


for VISA, MC or COD orders, call 

1 - 314 - 445-6833 


Access Manager and CP/M are trademarks of Digital 
Research. Inc. Apf^e is a trademark of Apple Conr^HJter, Inc. 
C“tree and the circular disc logo are trademarks 
of FairCom IBM is a trademark of International Business 
Machines Corporation DEG is a trademaric of Digitjd 
Equipment Corporation © 1984 FaIrCom 
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only files in the current directory of 
each disk drive may be processed. 

Micro Focus and DRI provide iden¬ 
tical support for sequential and relative 
files. Variable-length records are sup¬ 
ported only in LINE SEQUENTIAL files, 
in which each record is terminated with 
a CR/LF sequence. In relative files, al¬ 
though each record is the same length, 
each is also terminated with this se¬ 
quence if it is an active record, and 
with LOW-VALUES (binary zeros) if the 
record has been deleted. 

Microsoft sequential files contain 
variable-length records only, with a 
leading length word on each record in 
plain SEQUENTIAL organization and a 
terminating CR/LF in LINE SEQUENTIAL 
organization. The functional equivalent 
of fixed-length sequential files, with no 
appendages to each record, is provided 
by relative files under sequential access 
mode. ADVANCING and other spacing 
options are allowed only for files as¬ 
signed to the printer, making it incon¬ 
venient to produce formatted disk files 
for subsequent printing. 

DRI COBOL supports indexed files 
through the Access Manager utility, but 
the interface to that utility is normally 
totally transparent to the programmer. 
The compiler accepts normal COBOL 
indexed I/O syntax and automatically 
generates calls to the primitive data and 
index functions provided by Access 
Manager. Alternately, the program may 
contain explicit calls to these functions. 
Unlike the Display Manager features, 
they are well documented, and they 
operate at an unusually low level for 
COBOL applications. For example, in 
order to add an indexed record to a file 
using Access Manager explicitly, the fol¬ 
lowing sequence of primitive functions 
mUvSt be called: 

1. Determine if the key exists in the 
primary index; if found, go to error 
procedure. 

2. Determine the next available data 
record number. 

3. Write the data record to that record 
number. 

4. Write the key to the index file, speci¬ 
fying the number of the data record. 

5. Repeat step four for each alternate 
key. 

In comparison, typical COBOL syntax 
for accomplishing this task might be: 

WRITE UPDATE-RECORD, 

KEY IS ID-NUMBER, 

INVALID KEY GO TO ERROR-10. 

Overall, Access Manager provides 
no advantage over standard COBOL 
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syntax. The DRI COBOL user may be 
forced, however, to use the low-level fa¬ 
cilities of Access Manager because stan¬ 
dard COBOL syntax does not always 
work. Attempting to rewrite an indexed 
record after changing an alternate key, a 
perfectly legal operation according to 
the manual, fails with an invalid key 
error. DRI is aware of this situation; 
however, until it changes, indexed file 
operations are not fully supported. 

Documentation for the structure of 
the file s data portion is another prob¬ 
lem with the DRI indexed file facility. 
This structure is described as being 
physically the same as a relative file, 
and a recovery procedure based on this 
fact is outlined. This is true for Micro 
Focus files, but DRI files have a com¬ 
pletely different structure and the re¬ 
covery procedure does not work (this is 
a section of Micro Focus documentation 
that should have been deleted from the 
DRI manual). Access Manager does, 
however, provide a utility for recover¬ 
ing files with damaged indexes. 

Using the low-level Access Manager 
facilities, the number of alternate keys 
per file is unlimited. For COBOL syntax, 
the limit is stated as 80 alternate keys 
per file, the same as for Micro Focus. 
Whether this is indeed the case or 
whether it is another mistake in the 
documentation was not determined. 

Microsoft documentation states no 
limit for the number of alternate keys 
per file; technical support personnel 
claim that it is in fact unlimited. Of 
course, practical limits will be imposed 
by the disk space available for the index 
file. The indexed file structure is not 
documented, but a stand-alone utility is 
provided to allow indexes to be rebuilt 
from data records. 

Before running a Microsoft COBOL 
program that performs indexed file I/O, 
the user must load a resident ISAM (In¬ 
dexed Sequential Access Method) utility. 
This program apparently handles in¬ 
dexed files for a variety of Microsoft 
products, meaning that the files are por¬ 
table between languages. This step is 
inconvenient when compared to either 
the Micro Focus or DRI compiler, 
which automatically load the required 
routines at runtime. 

Table Handling. All three compilers pro¬ 
vide standard level 2 implementation of 
tables, including indexing, subscripting, 
and linear and binary search. Micro Fo¬ 
cus and DRI permit as many as 49 di¬ 
mensions per table instead of the stan¬ 
dard three. In practice, the number of 
dimensions is something less, limited 
by the size of the Data Division (the 
space in the Procedure Division for 


Periscope... A Direct Hit! 


"A great debugger ... If you ‘ve been frustrated by 
programs that don't behave the same for the debugger 
as when running alone, or that crash altogether, you 
should check out Periscope ...” 

PC REPORT, Boston Computer Society 

"It works, and works well! I In the first day of use I 
finished up two weeks of problems!! Really ex- 
cellentar 


Peter Loats, Periscope User 


Periscope’s differences hit home! Its 

breakout switch gives you control, even when in¬ 
terrupts are disabled. Periscope’s unique power 
helps you solve the difflcult problems. Debug device¬ 
drivers, memory-resident, and non-DOS programs. 

Great for straightening out confused C 
pointers! Using its breakpoint power, you can stop 
on reads and writes to ranges of memory. Stop on 
registers, words, and bytes, too. 



It’s tough. Periscope’s 16K RAM board is write-protected. Runaway 
programs can’t touch crucial debugger code! Examine the system, safely, at 
any time: Periscope saves the interrupt vectors and buffers it uses, then 
restores them when done. It uses ROM BIOS calls for functions except file 
access, so DOS can’t clobber itself. 


It gets you moving. It’s commands are similar to Debug’s, so you’ll 
master it quickly. On-line help is there when you need it. You can define the 
windows you want; you can design easy-to-read memory displays. Periscope 
supports C, Assembler, BASIC, and Pascal. Comprehensive symbol sup¬ 
port gives you a roadmap through memory tying back to your soiuce. 


It’s risk-free. Periscope is backed up by a 30-day, money-back guarantee! 
The board is warranted for a year. Technical Support? You get the best 
there is... direct from Brett Salter, Periscope’s author! 

It requires. An IBM PC, XT, AT, Compaq, or close compatible; PC- 
DOS, 64K RAM; a disk drive and an 80-column monitor. With two 
monitors. Periscope’s screen is displayed on the monitor not in use. With 
one monitor, a keystroke switches screens. 

It’s povrer you can afford. At $295, you can afford Periscope’s 
professional power. The system includes the memory board, breakout 
switch, debugger software, manual, and quick reference card. 

Order now! Call toll-free (800) 722-7006 to place your order or to get 
more information. MasterCard/VlSA accepted. 


Get your programs up and running; 

UP PERIS 

Data Base Decisions/14 Bonnie Lane 




Atlanta, GA 30328/(404) 256-3860 


CIRCLE NO. 215 ON READER SERVICE CARD 


JULY 1985 


127 













COBOL 


generating code for multiple indexes), 
but more so by the programmer’s abil¬ 
ity to conceptualize tables of more than 
a few dimensions. Microsoft programs 
are slow in table handling, as indicated 
by the Sieve benchmark, and indexing 
yields only a slight improvement in 
speed over subscripting. 

Library. The level 2 Library module pro¬ 
vides for copying source files from a 
number of libraries into a main hie 
during compilation, with text replace¬ 
ment. All three compilers offer these 
capabilities. To Microsoft, a library is a 


subdirectory, but for Micro Focus and 
DRI, it may only be the current direc¬ 
tory on any of the disk drives. Also, 
Microsoft allows the user to specify 
search paths for copy ftles; as with 
other hie operations. Micro Focus and 
DRI provide no path support. 

Debug. ANSI Debug is meant for a batch 
COBOL environment. It is not ver)^ use¬ 
ful on an interactive system. Debugging 
facilities dehned by ANSI include de¬ 
bugging lines that are compiled or 
treated as comments, depending on the 
state of a compiler or runtime switch; 


USE FOR DEBUGGING procedures that 
are executed when accessing specifted 
ftles, data items, or procedures; and 
DEBUG-ITEM, a predefined data area 
that contains information about the en¬ 
tity causing the USE procedure to be ac¬ 
tivated. Micro Focus and DRI provide all 
of these, but no more. Micro Focus also 
offers an optional, source-oriented de¬ 
bugger called ANIMATOR. The DRI 
compiler apparently cannot produce the 
symbol tables required for ANIMATOR. 

Microsoft supports only the debug¬ 
ging lines. But this compiler provides 
debugging extensions within the source 
language and a symbolic debugger that 
more than compensate for the missing 
ANSI facilities. The extensions are an 
EXHIBIT statement that is similar to the 
unformatted display statement but that 
also shows the name of the data item 
for which the value is being displayed 
and TRACE statements to turn on and 
off the display of each paragraph name 
reached by the flow of execution. The 
latter is similar to TRON and TROFF in 
BASIC, but is possibly more useful be¬ 
cause only the procedure entry points 
are shown, not all of the statements in 
the path of execution. However, the 
TRACE capability does not show the 
branches through an IF statement. 

For debugging, a Microsoft COBOL 
program is executed by the interactive 
debugger instead of the runtime system. 
Source statements are referenced by 
line number, so a hard-copy compila¬ 
tion listing is required. Data values may 
be displayed by name or address, in 
hexadecimal or character format, but 
computational items are displayed as is, 
with no conversion to display format. 
Values of data items can be changed, 
except index names and subscripted 
variables, which is unfortunate, as these 
are often the most useful modifications 
made during a debugging session. As 
many as eight breakpoints may be set 
and the program may be executed step 
by step, one or more statements at a 
time. Unlike other symbolic debuggers, 
this one permits changing the sequence 
of program execution. 

Inter-Program Communication. Dynamic 
loading is the basic mechanism for call¬ 
ing subprograms in all three compilers. 
When a CALL statement is executed, the 
subprogram named in the literal or data 
item is read from disk, unless it is al¬ 
ready in memory. Full level 2 memory 
management is provided, allowing the 
user to test for insufficient memory 
space at call time and cancel loaded 
subprograms to make room for others. 

Micro Focus and DRI also permit 
linking COBOL main programs or sub- 


The Ultimate Programmer’s Editor 

wENDiN’s y/y 

SUPER PROGRAMMERS edit in XTC to make software development 
a snap! Just look at these powerful features; 

XTC’s built-in multitasking lets you run your macros in the 
foreground or independently in the background while you 
continue editing. A background process has full access to 


MULTITASKING 


editor resources, and can be used to translate code from one language to another in REAL 
TIME, print files in the background, or even scan syntax while you type in code. Best of all, you 
can use XTC to edit source and documentation in any programming language! 


COMPILE IN WINDOWS 


All DOS compilers and utilities can be executed from 
within XTC using a single keystroke. While it runs, XTC 
captures your compiler’s output and redirects it into your 
text, so you can compare compiler messages with your source code ON THE SAME SCREEN. 
And using XTC’s macro language, Turbo Pascal is literally only a keystroke away. You can use 
other compilers and utilities inside XTC too — like Lattice "C,” Microsoft Pascal, and IBM’s 
Basic, to name a few. 


MACRO LANGUAGE 


XTC has the most powerful macro langague in the editing 
world. XTC’s macros aren’t just keystrokes assigned to 
keys; they’re real programs that can be used to automati¬ 
cally edit source code and data files. Like any real programming language, XTC has control 
structures like IF THEN ELSE, WHILE DO, REPEAT UNTIL, FOR NEXT, DUPLICATE N TIMES, 
INDEFINITE LOOP, EXIT, and BREAK LOOP. XTC also has INTEGER, BOOLEAN, and 
STRING variables to hold numbers, conditions, and pieces of text. 


WINDOWS & BUFFERS 


With XTC you can display up to 8 different files or parts of 
the same file on the screen at once. XTC’s windows are 
programmable and can even be linked together to share 


files. XTC also has 20 other buffers that you can use to hold files and blocks of text. 


INCREDIBLE EXTRAS! 


XTC comes with 7,000 lines of source code jam-packed 
onto two DSDD disks. Includes 13 modules written in 
Pascal, and 2 assembly libraries you can use to access 
the PC’s screen, intercept software interrupts (like INT 21H functions), allocate and deallocate 
memory, and load and execute programs. It’s all included FREE for your recreation and 
enjoyment! 


• UNDO N TIMES 

• REMOVE WORDSTAR HIGH 
BITS 

• EDIT GRAPHICS DISPLAYS 

• AUTOINDENTING MODE 
INCLUDED FREE! 

• Macro Compiler with full source code in "C”! 


TAB EXPANSION/ 
COMPRESSION MODE 
EXTRA LONG LINES 
MACRO COMPILER 
TELEPHONE SUPPORT 


• 150 PAGES OF 
DOCUMENTATION 
> RUNS ON IBM / PC, XT. AND 
/ AT COMPUTERS (AND 
TRUE COMPATIBLES) 


To get your copy of XTC 
now, order it over the phone 
— we can ship it the same 
day you call! Or, send in an 
order, just like this one: 

XTC.$99.00 

Macro Compiler.FREE 

Shipping, Handling, 

Insurance.3.50 

Want It COD? 

Add this.1.90 




BOX 266 

CHENEY, WA 99004 

The people who make quality 
software tools affordable. 

ORDER HOTLINE 

509/235-8088 

CREDIT CARDS WELCOME! 


Ada* is a registered trademark of the U.S. Department of Defense. 

Turtx) Pascal is a trademark of Borland. Inc. XTC is a trademark of Wendin, Inc. 
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SOFTWARE SENTINEL 


Because its original objective was to protect soft¬ 
ware from unauthorized use, it's called the SOFTWARE SENTINEL. 
But maybe we'll change the name to REVENUE GENERATOR, 
since we've discovered its true value to our customers. But 
whatever we call it, everyone ends up with numerous benefits 
from this hardware key with unlimited "locks": 

SOFTWARE DEVELOPER (PC. XT, AT) 

Prohibits unauthorized use • Lower cost of distributing 



updates 
Longer product/revenue life 
cycle 

Trial usage/rental of 
software programs 


of software 

• No need for copy 
protection 

• Easily controlled site 
licensing 

• Unbreakable protection 

USER (PC, XT, AT) 

• Unlimited backup copies • Pocketsize 

• No floppy required with • Transparent 

harddisk . Data security 

• Transportable 

EVALUATION KIT AVAILABLE ($250 REFUNDABLE) 


O 


RAINBOW 

lECHNOlOGIES. INC 


17971 SKYPARK CIRCLE SUITE E. IRVINE. CA 92714 


(714)261-0228 
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OVERCOME 

FORTRAN and PASCAL 

LIMITATIONS WITH 

$89 _ ^- Visa/MC 



A library of 58 Assembler routines transforms MS FORTFIAN and PASCAL 
plus other 8086/87/88 FORTRANs into the flexible, responsive, complete lan¬ 
guage needed for the microcomputer environment. Ver 1.0 Features: 


EXTENSIVE GRAPHICS 

FULL SCREEN CONTROL 
STRING MANIPULATION 

KEYBOARD CONTROL 
FILE MANAGEMENT 
COMMUNICATIONS 

OTHER FEATURES 


(Get, Put, Paint, Color, Dot, Line, Box, Circie, 
Ellipse, Large Characters) 

(Windows, Cursor, ReadAVrite Screen) 

(Match, Compare, Concatenate/Extract, Pack, 
Justify, Zero Fill) 

(Read Key During Execution, String Read) 
(Exist?, Rename, Delete) 

(Set Com Line, Send/Receive, Line/Modem 
Status) 

(Peek, Poke, Determine Time/Date, Random 
Numbers, Beep, Clear Screen, OR/AND/ 
XOR/NOT/NEG of Byte/Word, Printer Status) 


Ver 2.0 with 92 routines now available. 
Directories, Command Line Read, Program Chaining, 
Interrupt Driven Communications. $129. Upgrade $40. 


M I E 

P.O. Box 26537 
(512) 251-5543 


F Environmental inc. 

Austin, Texas 78755 
Outside Texas (800) 562-9700 


THE HARD ONE 
15 RIGHT 
TO FIND! 

We’ve Got it at 

ALPHA OMEGA 

COnPUTER PRODUCTS 




HARD DISK PACKAGE $949.00* 

^Suggested retail price 


• TURBO 10lsa10MB hard disk system, designed for the 
IBM PC®, to achieve IBM PC/XT® capacity, and full PC/XT 
compatibility. 

• Data transfer rate 300% faster 

• Ideal with the use of serious application programs, 
such as DBase lli;“ Framework, Lotus 1,2,3;'' 
Symphony;“ Micropro Wordstar, etc.... 

• 13 month defective exchange policy, covering both parts 
and labor. 

• TURB010 comes complete with all necessary interfacing 
and cabling, professionally written installation and user 
documentation. 

• Speed, Convenience, Affordability, and Reliability...at 
Alpha Omega Computer Products we put It all together 
for you. 

Corporate purchase orders are welcome. Please call for 

personal service on terms and quantities. 


Contact your local dealer, 
and ask for the TURBO 10. 


or call: 


345-4422 


( 818 ) 


18612 Ventura Blvd., Tarzana, CA 91356 

All products are pre-tested before delivery, and are guaranteed for 13 months. Within 
this period, detective returns must accompany an RMA number. All other returns 
subject to a 10% restocking tee. Please include S6 tor shipping and handling. There will 
be an additional S4 surcharge on COD orders. Calif, residents include 6.5% sales tax. 

Dealer inquiries invited 
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programs to the runtime system using a 
linker called BUILD, which is provided. 
An application built in this way may be 
invoked directly from DOS instead of 
through the runtime system. Microsoft 
allows only assembly language routines 
to be linked. The runtime system and 
debugger modules are provided in ob¬ 
ject form, to be linked with the user’s 
object modules by means of the stan¬ 
dard Microsoft LINK program (which is 
also provided with the package). 

Microsoft provides the important 
capability to chain one program to an¬ 
other main program that is written in 
any language supported by DOS. Data 
may be passed to the new program and 
it may chain back as well. For non- 
COBOL programs, the data is passed in 
the DOS parameter area in the program 
segment prefix, so only 128 bytes may 
be passed. The documentation is un¬ 
clear as to whether COBOL programs 
may receive more than this through a 
chain. This mechanism is one way to 
pass command line parameters to a 
COBOL main program: the program is 
constructed as if DOS were chaining to 
it. The other way is by calling a subpro¬ 
gram provided in the runtime system. 

Microsoft’s assembly language in¬ 
terface is straightforward and well docu¬ 
mented. Several routines are built into 


the runtime system; besides returning 
command line parameters as mentioned 
above, they perform functions such as 
determining the existence of files, re¬ 
naming and deleting files, and passing a 
completion code to the operating sys¬ 
tem on program termination. 

Micro Focus supports two types of 
assembly language calls. One is the 
same as for COBOL programs, allowing 
either dynamic loading or calls to resi¬ 
dent routines linked into the runtime; 
the other is static only, to one of a 
number of routines contained in a file 
that must have been built into the run¬ 
time system. DRI provides the same 
capabilities, but omits part of the docu¬ 
mentation necessary for implementing 
the second method. Both provide more 
than 20 built-in routines for performing 
low-level system functions such as 
peeks and pokes, single-character con¬ 
sole I/O, and reading from or sending 
to hardware I/O ports. 

Segmentation. Like subprogram calls, seg¬ 
mentation provides a means of execut¬ 
ing programs larger than 64KB. In the 
context of COBOL, segment means a 
seaion of code defined by the pro¬ 
grammer; it has no relation to the con¬ 
cept of a hardware segment in the 8088 
memory space. A program may be di¬ 
vided into fixed segments, which are 


memory-resident, and independent seg¬ 
ments, which are read in as required. 

All three compilers provide ANSI level 
2 segmentation support: segments need 
not be contiguous or in ascending se¬ 
quence by segment number, and the di¬ 
vision between fixed and independent 
segments is easily modified. This per¬ 
mits fine tuning the overlay structure by 
changing only one statement in the 
source code, instead of renumbering 
all of the segments. 

For Micro Focus and DRI, when a 
segmented program is linked into the 
runtime system, the user may specify 
which independent segments are to be 
included in the resulting load module. 
These segments are then loaded with 
the fixed segments when the applica¬ 
tion is run, providing even more con¬ 
trol over the overlay structure. 

Sort All three compilers support stan¬ 
dard ANS syntax for SORT and MERGE 
statements. Microsoft is the only com¬ 
piler that allows files in USING and 
GIVING clauses to have any organiza¬ 
tion, in effect providing an automatic 
copy operation to and from sequential 
organization before and after the sort. 
Micro Focus and DRI permit only se¬ 
quential files in USING and GIVING 
phrases, but of course any type of file 
may be sorted if the programmer pro- 


MEX-PC 

The ultimate 
communications 
software 


Before you choose communications soft¬ 
ware for your IBM-PC or other MS-DOS 
computer, compare features. 

With Revision 1.30, we've added: 

• Extra security features 

• A greatly enhance script file processor 

• New screen-oriented commands 

• Background character buffering 

• A new processor to automatically run a 
script hie each time MEX-PC is exited. 

... for 16-bit 
computers 


An invitation to compare ... 


FEATURE 

MEX-PC ® 

Cross¬ 

talk® 

PC-Talk ® 

Mite® Symphony® 

"CLONE " customized versions 

YES 

NO 

NO 

NO 

NO 

Run DOS commands & programs 

YES 

YES 

NO 

NO 

NO 

User-adaptable to any modem 

YES 

NO 

NO 

YES 

NO 

Driver Source Code provided 

YES 

NO 

YES 

YES 

NO 

Repeat dialing 

YES 

YES 

NO 

NO 

NO 

List dialing 

YES 

NO 

NO 

NO 

NO 

Maximum baud rate 

57,600 

9,600 

1,200 * 

9,600 

9,600 

"Interactive" script files 

YES 

YES 

NO 

NO 

YES 

Programmable keys 

40 

10 

10 

10 


Modem-7 batch transfers 

YES 

NO 

NO 

YES 

NO 

CompuServe transfer protocol 

YES 

NO 

NO 

NO 

NO 

Price (suggested retail) 

$60 

$195 

$35 ** 

$195 

$695 


* Certain customized versions of PC-TALK ore capable of higher speed. 

** PC-TALK is "freeware"; price listed is the contribution requested by the author. 
*** Symphony supports keyboard "macros." 

MEXondMEK-PCaretixxienKirksoflfightOvdSoftvrcire.IzK:. • CROSSTAIX is a registered tiadeixKx^ 
of Micro Stuf • SYMPHONY is a trademacrk of Lotus Corporation • MTTE is a trademark of Mycroft 
Labs • PC-TAlKis g trademark of Hea dlands ftess, Inc. 


$ 59 . 95 * Give US a toll-free call at 1-800-NITEOWL 

(In Wisconsin, call 1-414-56S4013) 



•Rus $5 shipping. WsoonsinreoiclerTts add 5 percent sales tax. NIghtOwl Software, Route I.Bck 7, FPrtAIWfison.VVIsaSM 
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vides an input procedure to read the 
file and feed the sort, as well as an out¬ 
put procedure to receive sorted records 
and write them out to any kind of file. 

Microsoft is fast in sorting, but at 
the expense of disk space. The test on 
the 100KB file (1,000 records of 100 
bytes each) ran out of space on a 
360KB floppy disk and had to be run 
with the input file on a different drive 
than the work and output files. Process¬ 
ing on two floppy-disk drives is slower 
because one has to be shut down when 
the other is started, resulting in pauses 
for the motor to come up to speed. On 
one drive, there is a good chance that 
the motor is still spinning from the 
previous access. As shown in table 3, 
Microsoft COBOL performed better on 
two drives than the other compilers did 
on one, attesting to its efficiency. 

MORE CHOICES? 

Microsoft COBOL is a good value for 
the price. Even if its high-level certifica¬ 
tion is stretching the point, it offers a 
good range of features and its docu¬ 
mentation is the best among the five 
compilers reviewed thus far. Other 
strong points are its fine performance 
in sorting and indexed file I/O, its com¬ 
plete DOS path support, and its size— 
small enough to be practical on a 
floppy-disk-based system. On the other 
hand, its strange way of assigning files 
and its inability to link entire applica¬ 
tions into one load module are minor 
annoyances, and the poor performance 
in internal operations and unfriendly 
full-screen interface are major disap¬ 
pointments. Overall, it earns only a 
lukewarm recommendation. 

Micro Focus Level II COBOL is an 
elegant product. Its capacity for quickly 
producing testable intermediate code 


and still generating efficient native code 
for production use provides for highly 
convenient development and efficient 
finished applications. The screen inter¬ 
face is excellent, if slightly tedious to 
implement with the bare compiler, and 
performance in internal operations and 
file I/O is more than adequate. 

But this compiler does have some 
rough spots. The most serious is its 
inability to navigate DOS paths to find 
files in subdirectories other than the 
current one on each drive. Another is 
error handling, particularly the erratic 
behavior caused by some errors. This, 
however, is not a design problem and 
probably will be fixed. At more than 
double the price of the other two high- 
level compilers and fifty percent more 
than Realia and Ryan-McFarland, is Mi¬ 
cro Focus really that much better? It’s a 
close call, but remember that its final 
price is higher still with the addition of 
a debugger and screen generator utility, 
without which the compiler is usable 
but not the most convenient. As tested. 
Micro Focus is recommended for those 
budgets that can stand it, and if the 
error handling bug is fixed, it could 
be recommended enthusiastically. 

Digital Research Level II COBOL is 
a not-ready-for-prime-time compiler, 
primarily because of the bugs in both 
the documentation and the indexed file 
module. The manuals appear to be pre¬ 
liminary drafts. This is true even of the 
documentation for Display Manager, a 
mature DRI product. The problems with 
indexed files are probably not the re¬ 
sponsibility of Access Manager, another 
longtime DRI offering, but are more ap¬ 
propriately assigned to the interface be¬ 
tween it and the compiler. 

Assuming that these very real prob¬ 
lems can be remedied, the DRI com¬ 


piler is potentially an economical alter¬ 
native to Micro Focus COBOL. The user 
must decide whether the current sav¬ 
ings are worth a product that is like Mi¬ 
cro Focus, yet omits some of that prod¬ 
uct’s best features, solves none of its 
problems, and adds a few of its own. It , 
provides much of the same power of 
the language and performance from the 
generated code, but it offers considera¬ 
bly less convenience in development, 
especially development of screen-inten¬ 
sive applications. Until the documenta¬ 
tion and file I/O problems are solved, it 
is a dubious bargain. liin—» 

DRI Level II COBOL 3.0: $700 
Digital Research, Inc. 

P. O. Box DRI 
Monterey, CA 93942 
408/649-3896 

CIRCLE 342 ON READER SERVICE CARD 

Micro Focus Level II COBOL 2.62: 
$1,500 

Micro Focus, Inc. 

2465 E. Bay Shore Road 
Suite 400 

Palo Alto, CA 94303 
415/856-4161 

CIRCLE 343 ON READER SERVICE CARD 

Microsoft COBOL 2.0: $700 
Microsoft Corporation 
10700 Northup Way 
Box 97200 
Bellevue, WA 98009 
206/828-8080 

CIRCLE 344 ON READER SERVICE CARD 


Ted Mirecki has a master's degree in com¬ 
puter science and 20 years of experience in 
information processing. As a corporate plan¬ 
ner, he is responsible for developing decision 
support systems on a variety of hardware 
from microcomputers to mainframes. 


^^^^HKnowThy PC! 


Are you writing programs in BASIC or Pascal? The popular Peeks 
Pokes has a disk with 58 programs and a 38-page manual that 
helps you get ‘underneath the covers' of the PC. Learn how to use 
PEEK, POKE, INP, OUT, and DOS/BIOS function calls to do 
what you want, fast! Do you want to perform functions not 
available from BASIC or Pascal? It's all explained in the manual 
and demonstrated in the sample programs. Source code included! 

Peeks 'h Pokes shows you how to: 

• Access the system's configuration 

• Unprotect BASIC programs 

• Scroll part or all of the screen 

• Access the file directory 

• Logically swap printers 

• Read and change the keyboard 

• Find more Peeks and Pokes 

• And much more...for only $30.00 


Want to know more? The Inside liack! is a collection of advanced 
utilities for the PC programmer. It contains a disk with 61 pro¬ 
grams, a 42-page manual, and a fold-out memory map that helps 
you get better performance from the PC. With this package you can 
give your programs assembler-assisted speed from high-level lan¬ 
guages, get control over memory, customize and control the PC, 
and more. Some programs require DOS 2.00. Source code included! 

The Inside Thick! shows you how to: 

• Read/write files as fast as DOS 

• Display data on the screen faster 

• Reserve memory for your use 

• Copy memory to another location 

• Copy-protect your programs 

• Load large programs faster 

• Control the keyboard settings 

• And much more... for only $45.00 




MasterCard and VISA accepted. Shipping charges: $2.50 per order for UPS; $2.50 per item for First Class Mail to USA and 
Canada; $6.00 per item for Air Mail outside USA and Canada. Dealer inquiries invited. 

Data Base Decisions • 14 Bonnie Lane • Atlanta, GA 30328 • 404/256-3860 
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COBOL 


LISTING 1: SORT.COB 

IDENTIFICATION DIVISION. 

PROGRAM-ID. SORT. 

* SORT BENCHMARK 

ENVIRONMENT DIVISION. 

CONFIGURATION SECTION. 

SOURCE-COMPUTER. IBM-PC. 

OBJECT-COMPUTER. IBM-PC. 

* 

INPUT-OUTPUT SECTION. 

FILE-CONTROL. 

SELECT IN-FILE 

* FOLLOWING 2 LINES FOR MICRSOFT 

ASSIGN TO DISK 
ORGANIZATION RELATIVE 

* FOLLOWING 2 LINES FOR MICRO FOCUS & DRI 

* ASSIGN TO "BrFILEl.SEQ" 

* ORGANIZATION SEQUENTIAL 

ACCESS SEQUENTIAL. 

SELECT SORT-WORK 

* FOLLOWING LINE FOR MICRSOFT 

ASSIGN TO DISK. 

* FOLLOWING LINE FOR MICRO FOCUS & DRI 

* ASSIGN TO "ArSORT.WRK**. 

SELECT OUT-FILE 

* FOLLOWING 2 LINES FOR MICRSOFT 

ASSIGN TO DISK 
ORGANIZATION RELATIVE 


* FOLLOWING 2 LINES FOR MICRO FOCUS & DRI 

* ASSIGN TO "B:FILE1.SEQ'‘ 

* ORGANIZATION SEQUENTIAL 
ACCESS SEQUENTIAL. 

DATA DIVISION. 

FILE SECTION. 

FD IN-FILE LABEL RECORDS ARE STANDARD 

* FOLLOWING LINE FOR MICROSOFT ONLY 

VALUE OF FILE-ID IS "BiFILEl.SEQ" 


DATA RECORD IS RECORD-1. 

01 RECORD-1. 

05 SEQ-REC-WORD 
05 SEQ-REC-NUM 
05 SEQ-REC-TAIL 


PIC X(7). 
PIC 9(10). 
PIC X(83). 


FD OUT-FILE LABEL RECORDS ARE STANDARD 
* FOLLOWING LINE FOR MICROSOFT ONLY 

VALUE OF FILE-ID IS "BrFILEZ.SEQ" 


DATA RECORD IS RECORD-2. 
01 RECORD-2 


PIC X(100>. 


SD SORT-WORK 

* FOLLOWING LINE FOR MICROSOFT ONLY 
VALUE OF FILE-ID IS "BrSORT.WRK" 

DATA RECORD IS SORT-RECORD. 


SORT-RECORD. 

05 SORT-REC-WORD 
05 SORT-REC-NUM 
05 SORT-REC-TAIL 


PIC X(7). 
PIC 9(10). 
PIC X(83). 


dBASE 1/5. 



Don't get sPncK with their 
non-miti-nser dntakses. 


There comes a time when you need 
a programming language cure 
instead of another data base bandage. 
Take dBASE II and dBASE III as 
examples. One set of bugs and 
limitations replacing another set of 
bugs and limitations. 

Here’s what we mean. 

As an applications programmer, you 
are now supposed to use dBASE III 
to write an application on single-user 
16-bit PCs . . . use dBASE II to 
rewrite the same application on 
8-bit machines and use heaven 
knows what to handle all the LANs 
and multi-user situations. Really. 
Compare that with Q-PRO 4, the 
professional developer’s package 
with no limitations. 

Q-PRO 4 is the true fourth gener¬ 
ation appiications development 
language for professional 
developers. 


CCP/M, CP/M. and MP/M are trademarks of Digital Research. TurboDOS, MmmOST, MUSE. NSTAR. MS-DOS. PC-DOS. PC Net. DNA. EtherShare. and NetWare are trademarks of System 2000, 








WORKING-STORAGE SECTION. 

77 REC-LIMIT PIC 9999. 


HOVE SPACES TO SEQ-REC-TAIL. 

WRITE RECORD-1. 

77 HALF-WAY PIC 9999. 

77 COUNTER-1 PIC 9999. 

77 COUNTER-2 PIC 9999. 


SUBTRACT 1 FROM COUNTER-1. 

ADD 1 TO COUNTER-2. 

120-EXIT. EXIT. 

COPY TIMERDAT. 

PROCEDURE DIVISION. 


200-SORT-FILE. 

DISPLAY "Beginning Sort". 

000-HAINLINE. 

PERFORM 100-WRITE-FILE THRU 100-EXIT. 

PERFORM 200-SORT-FILE THRU 200-EXIT. 


ACCEPT TIMER-START FROM TIME. 

SORT SORT-WORK ON ASCENDING KEY SORT-REC-NUH 

USING IN-FILE GIVING OUT-FILE. 

STOP RUN. 

100-WRITE-FILE. 


ACCEPT TIMER-END FROM TIME. 

PERFORM 2400-CALC-TIME THRU 2400-EXIT. 

DISPLAY ELAPSED-TIME. 

DISPLAY "Enter record count, 50 - 1000". 

ACCEPT REC-LIMIT. 

OPEN OUTPUT IN-FILE. 


200-EXIT. EXIT. 

COMPUTE HALF-WAY = REC-LIMIT / 2. 

HOVE HALF-WAY TO COUNTER-1. 

ADD HALF-WAY 1 GIVING COUMTER-2. 


COPY TIHERPRO. 

DISPLAY "Writing sort input, No. recs = ", REC-LIMIT. 

ACCEPT TIMER-START FROM TIME. 

PERFORM 120-WRITE-LOOP THRU 120-EXIT HALF-WAY TIMES. 



CLOSE IN-FILE. 

ACCEPT TIMER-END FROM TIME. 

PERFORM 2400-CALC-TIME THRU 2400-EXIT. 



DISPLAY ELAPSED-TIME. 

100-EXIT. EXIT. 



120-WRITE-LOOP. 

HOVE "RECORD" TO SEQ-REC-WORD. 

HOVE COUNTER-1 TO SEQ-REC-NUM. 

HOVE SPACES TO SEQ-REC-TAIL. 



WRITE RECORD-1. 

HOVE "RECORD" TO SEQ-REC-WORD. 

HOVE COUNTER-2 TO SEQ-REC-NUM. 








I 


Q-PRO 4’s record lock and file 
lock handle all the situations . . . 

local area networks (LANs), multi¬ 
user, single-user, 8-bit, 16-bit . . . 
everything. It runs under PC-DOS, 
MS-DOS, CCP/M, PCNet, NetWare, 
EtherShare, DNA, CP/M, MP/M, 
TurboDOS, MmmOST, MUSE, and 
NSTAR, 

The user-friendly applications you 
write with Q-PRO 4 are fully 
transportable. They run faster and 

you can protect your programs 
with the Q-PRO 4 author’s iock 
up package. 

Q-PRO 4 is the language that 
reviewers, seminar leaders and 
professionals evaluated alongside 
dBASE II. They showed how 
Q-PRO 4 blows dBASE II away. 
One last word just in case you still 
use BASIC. Now’s the time to start 
becoming ten times as productive. 


DATA BASE 

Q-PRO 4 

dBASE II 

dBASE III 

#Open files 

255 

2 

10 

#Fiel(js 

Unlimited 

32 

128 

Record size 

Unlimited 

1024 

4096 

Multi key ISAM 

LOCAL AREA 
NETWORKS 

Yes 

Needs 

sorting 

Needs 

sorting 

File lock 

Yes 

No 

No 

Record lock 

Yes 

No 

No 

PORTABILITY 




8-bit -> 16-bit 

Yes 

Yes 

No 

16-blt-^8-blt 

Yes 

Yes 

No 

MISCELLANEOUS 




Formatted data entry Full 

Limited 

Limited 

Report generator 

Full 

Limited 

Limited 

Memory variables 

Unlimited 

64 

256 

Programmable 
function keys 

21 

0 

0 


Announcing Q-Query 

... a powerfui NEW on-screen 
query capabiiity that gives 
users instant access to Q-PRO 4 
data fiie information. 

Nothing but nothing comes close. 
Single-user-$595; Multi-user-$795 
Q-Query-$250 

Complete evaluation system-$80. 
Author’s lock up package available. 
Don’t dump your dBASE data files. 

A Q-PRO 4 utility can convert them. 

Phone in your Q-PRO 4 order now. 

(215)968-5966 Teiex 291-765 

136 Granite Hill Court 
Langhorne, PA 19047 
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Quic-N-Easi Products Inc. t/a 
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TeleVIdeo Systems, OSM, Molecular, Microsoft, IBM, Orchid Technology, Network D^elopment Corp., 3 COM and Novell respectively. dBASE II and dBASEIII are trademarks of Aston-Tate. 













More Power Than You Thought Possible 

Arity offers the first serious implementation of Prolog for IBM personal computers. Arity/Pro- 
log is a powerful, highly optimized, and extended version of the logic programming 
language Prolog. Imagine building software applications with a language that solves prob¬ 
lems through deduction and iogical inference. The task of creating complex programs is 
much faster and easier, resulting in lower development costs'. Arity/Prolog is now in use in a 
wide range of applications in industry, business, research, and education. The solution— 
the Arity/Prolog Interpreter: 


■ Source level debugger 

■ Virtual databases, each 
with a workspace of 16 
megabytes 

■ Floating-point 
arithmetic 

■ String support for 
efficient text handling 





■ Interface to assembly 
language and ‘C’ 

i Text screen 
manipulation 

i Integrated program¬ 
ming shell to MSDOS 

■ Comprehensive set of 
evaluable predicates 

■ Definite clause 
grammar support 


Arity/Prolog Interpreter $495.00 

Arity also offers the Arity/Prolog Compiler and Interpreter, a sophisticated development envi¬ 
ronment for building Al applications. Essential for producing fast, serious production code. 

Arity/Prolog Compiler and Interpreter $1950.00 


The Arity/Prolog Demo Disk is available for $19.95. ■ Arity/Prolog products run on the IBM PC, 
XT, AT, and all IBM compatibles. ■ To order, call (617) 371-2422 or use the order form below. 

arity corporation 358 Baker Avenue, Concord, MA 01742 



Quantity 

Product 

Unit Price 

Total Price 

Name 


Arity/Prolog 

Compiler & Interpreter 

$1950.00 


Organization 


Arity/Prolog 

Interpreter 

$ 495.00 


Address 


Arity/Prolog 

Demo Disk 

$ 19.95 


□ Enclosed is a check or □ Please bill my 

money order to Arity Corporation □ Mastercard □ Visa □ American Express 

Subtotal 

MA residents add 5% sales tax 

Total Amount 


Amount # 




signature □ Please Send me more information about 

Arity and Arity/Prolog 

arity 358 Baker Avenue, Concord, MA 01742 m-ad <)2 
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Drop -in Modules 

i ~ . .Jlfgg- p ■■ - ..^ - 


Each of these windows libraries offers its 
own definition of what a text-windowing 
package should do—some to a greater 
degree than others. 


WILLIAM J. HUNT 


This is part 2 of a series on tools librar¬ 
ies for use with the C language. Part 1 
CDrop-in Modules for C\ William J. 
Hunt, June 1985, p. 100) reviewed gen¬ 
eral purpose tools libraries that provide 
access to DOS and BIOS services. Part 2 
covers tools for managing multiple 
windows on the PCs display screen. 

T he term windows is a hot buzz¬ 
word in the microcomputer in¬ 
dustry these days. But beneath the 
hype surrounding the word lies the 
question of practicality. Can an applica¬ 
tions developer put a windows library 
to effective use? Unlike products such 
as IBM’s TopView and Microsoft’s Wind¬ 


ows, the C windows libraries reviewed 
here do not provide an environment in 
which several applications can run con¬ 
currently and share the display screen. 
Instead they allow a single application 
to partition the display screen into 
windows and update these windows in¬ 
dependently of one another. 

Windows libraries, therefore, are 
not for users of applications programs 
but rather for the programmers who 
write the applications. Many PC applica¬ 
tions are highly interactive—they need 
fast screen output for good response 
time and support for status lines, help 
screens, pop-up menus, and split 
screens for a good user interface. 
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DROP-IN MODULES 


The libraries tested differ in the 
features they supported and in the qual¬ 
ity of the implementation of their fea¬ 
tures. The LRM Systems crios package 
provides a minimum of function and 
documentation. Software Horizons’ 
Building Blocks II (or Power Pack 4) 
covers a number of areas—a minimal 
set of functions to support windows is 
only one of its features. VSl-The Win¬ 
dow Machine from Amber Systems pro¬ 
vides a powerful, nearly comprehensive 
set of capabilities but lacks the docu¬ 
mentation to make it usable. Vance Info 
Systems’ C-lib implements the features 
of the Curses package developed in the 
UNIX environment. It too has powerful 
capabilities and inadequate documenta¬ 
tion. Creative Solutions’ Windows for C 
library provides a good balance be¬ 
tween features and performance with 
documentation that is at least adequate. 

All of the products reviewed sup¬ 
port character output to windows but 
not dot graphics. Although some graph¬ 
ics applications may require windows 
capabilities, the extra overhead requir¬ 
ed for bit-map graphics often compro¬ 
mises performance. By limiting them¬ 
selves to text mode windows, these li¬ 
braries can provide reasonable perfor¬ 
mance for character-only applications. 

Table 1 lists some general informa¬ 
tion about the windows libraries re¬ 
viewed: price, version tested, features, 
and C compilers supported. Microsoft C 
refers to versions 2.03 and earlier that 
are based on Uittice C. At this time, 
none of the products supports version 
3.0 of Microsoft C. 

All the products tested provide 
adequate support for managing win¬ 
dows—creating, removing, resizing, and 
moving them. Most of the packages 
allow borders and other options to be 
specified for each window. 

The Window Machine and C-lib al¬ 
low the applications program to control 
when the screen is updated. A series of 
window updates could be made in 
memory and then the final result dis¬ 
played. Display updating looked very 
crisp and attractive using this technique. 

Table 1 also lists display output 
functions for single characters, strings, 
and formatted input. These functions 
should be equivalent to the C librar)^ 
functions putchar, puts, and printf, but 
with output going to one window in¬ 
stead of to the standard output. 

In the same way, the libran^ should 
provide equivalents for the getchar, 
gets, and scanf functions. These replace¬ 
ment functions should echo input to a 
window rather than to the entire 
screen. The absence of these input 


TABLE 1: Product Features 




WINDOW 

BUHDING 


WINDOWS 


CMOS 

MACHINE 

BLOCKS D 

C-LIB 

FORC 

VERSION TESTED 

1.1 

4.0 

5.4 

1.0 

3.1 

COMPILERS 






SUPPORTED 






Lattice 

Yes 

Yes 

Yes 

Yes 

Yes 

Microsoft 

Yes 

Yes 

Yes 

Yes 

Yes 

Computer 

- 

- 

Yes 

Yes 

Yes 

Innovations 






Mark Williams 

- 

- 

Yes 

Yes 

Yes 

DeSmet 

- 

- 

Yes 

Yes 

Yes 

Aztec C 

- 

— 

— 

_ 

Yes 

Digital RCvSearch 

- 

- 

Yes 

- 

- 

SOURCE CODE 

No 

No 

Yes 

No 

Partial 

INCLUDED 






SUPPORT FOR ALL 

Yes 

Small, 

Small, 

Small 

Small, 

MEMORY MODELS 


see text 

large 


large 

FUNaiONS OTHER 



Date/time, 

DOS/BIOS 

THAN WINDOWS 



graphics. 

communi¬ 





input verify 

cations 


MANAGING 






WINDOWS 






Creating 

Yes 

Yes 

Yes 

Yes 

Yes 

Removing 

Yes 

Yes 

Yes 

Yes 

Yes 

Moving 

Yes 

Yes 

Yes 

Yes 

Yes 

Resizing 

Yes 

Yes 

Yes 

Yes 

Yes 

Clips output 

Yes 

Yes 

Yes 

Yes 

Yes 

Resolves conflicts 

- 

Yes 

- 

- 

- 

OPTIONS 






Borders 

Yes 

Yes 

Yes 

Yes 

Yes 

Line wrap 

- 

Yes 

Yes 

Yes 

Yes 

Auto-scroll 

- 

Yes 

Yes 

Yes 

Yes 

Auto-update 

- 

Yes 

- 

Yes 

- 

DISPLAY OUTPUT 






Single char 

- 

Yes 

Yes 

Yes 

Yes 

String 

Yes 

Yes 

Yes 

Yes 

Yes 

Formatted 

Limited 

— 

Yes 

Yes 

_ 

(printf equiv.) 






CONSOLE INPUT 






Single char 

- 

- 

Yes 

Yes 

- 

String 

Yes 

- 

- 

Yes 

- 

Formatted 

Limited 

- 

- 

Yes 

- 

(scanf equiv.) 






UPDATE FUNCTIONS 






Scroll up/down 

- 

Limited 

- 

Yes 

Yes 

Scroll left/right 

_ 

Limited 

- 

- 

Limited 

Delete to EOL 

- 

Yes 

_ 

Yes 

— 

Del/ins char 

— 

— 

_ 

Yes 

— 

Del/ins line 

— 

— 

_ 

Yes 

_ 

Highlight an area 

- 

- 

_ 

- 

Yes 

Read char and 

— 

Yes 

— 

Yes 

Yes 

attribute 






DEBUGGING AIDS 

- 

Yes 

- 

- 

- 

Yes means that the product provides the feature in a generallx useful way. Limited means that the 

product implements it in a way that has limited usefulness. 




All of the vendors seemed to have a different concept of what a windowing product 
should do, judging from the wide discrepancy of features provided. For Building 
Blocks II and C-lib, windowing was just one feature in a larger set of functions. 
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functions is not a major disadvantage— 
they can be constructed using a single 
character input function that does not 
echo characters, and then echoing and 
clipping capabilities can be added by 
the user. The Windows for C package 
demonstrates this technique in one of 
its demo programs. 

Also listed in table 1 are some 
functions for updating the contents of a 
window. C-lib is strong in this area. 
Highlighting part of a window is an im¬ 
portant feature for many applications; 
only the Windows For C library pro¬ 
vided this function directly. Reading 
back the characters and attributes for 
part of a window is another useful func¬ 
tion: it allows the user to construct any 
of the other update functions. The 
Window Machine, Windows for C, and 
C-lib all include this feature. 

Printf statements can be used with 
all these packages for debugging. Al¬ 
though it interferes with window out¬ 
put, printf is a handy alternate method 
of displaying debugging information 
when window output does not work 
properly. The Window Machine package 
provides some help in tracing calls to 
its library functions. It will display the 
parameters for each call and display its 
control blocks for each virtual screen, 
including window location and size and 
current cursor position. 

Good documentation is essential to 
make a product s features usable. Table 
2 rates libraries on the effectiveness of 
their documentation. 

Clear, step-by-step installation in¬ 
structions must be a part of good docu¬ 
mentation. It should include a correct 
inventory of files on the distribution 
disks and identify those files needed for 
routine compiling and linking. Operat¬ 
ing instructions should describe steps 
for compiling and linking C programs 
to use library functions. 

The manual should explain the 
basic concepts behind the window func¬ 
tions. The following topics should be 
discussed in a good manual. 

Defining and using windows. A series of 
function calls is usually required to de¬ 
fine and write to a window. The manual 
should provide a concise example of 
the sequence of function calls needed 
to define and access a single window 
and more than one window. 

Overlapping windows. What happens when 
the user writes to a window that over¬ 
laps another window? When one of the 
windows is removed, is the display up¬ 
dated to reflect the entire contents of 
the other window? 

Coordinates. Are coordinates measured 
from a corner of a window or from the 


^ABLEl; 


Product Ratings 



CMOS 

WINDOW 

MACHINE 

BUILDING 
BLOCKS II 

C-LIB 

WINDOWS 

FORC 

E'OCUMENTATION 

Listallation 

Fair 

Poor 

Good 

Poor 

Good 

Operation 

Poor to 
fair 

Very poor 

Fair 

Poor 

Fair 

Tbpics 

Poor 

Very poor 

Poor 

Poor to 
fair 

Poor to fair 

Individual 

fi inrtinn<; 

Poor 

Poor to 
fair 

Fair 

Poor 

Fair 

Overall quality 

Poor 

Very poor 

Poor to fair 

Poor 

Fair 

I-ASE OF 
/kPPLICATIONS 

DEVELOPMENT* 

Help screens 

_ 

Easy 

_ 

Easy 

Very easy 

Status lines 
Pop-up menus 

Easy 

Easy 

See text 

Easy 

Easy 

See text 

Easy 

Ver\' easy 

Split screens 
Rearranging 

Easy 

Easy 

Easy 

Easy 

Easy 

Feasible 

Easy 

Not obvious 

windows 

Concurrent 

— 

Easy 

— 

— 

— 

output to 

overlapped windows 

* These ratings are based on the following critetia: 

Eas}>—the lihrar}> provides directly applicable functions. 

Feasible—some housekeeping is required by the applications program. 

Not obvious—the library^ does not provide all the fioictiotis needed, and the documentation gives no 
clues to the techniques needed to implement a solution with lihraty functions. 

No rating—the library' lacks sotne essential functiotis. 


None of the products supplied documentation that fulfilled the need for detailed 
information. In most cases, once it was discovered how to use the library, 
implementing the functions that were supplied was easy. 


COPY n PC" 

• BACKS UP PROTECTED SOFTWARE 

The backup insurance you need to protect your software investment, COPY 11 PC 
makes a floppy backup of most* protected software quickly and easily. 

• RUNS PROTECTED SOFTWARE 
FROM YOUR HARD DISK 

COPY II PC makes using your hard disk as convenient as it should be. No longer 
will you have to keep your floppy disk in drive A with some of the most popular 
business software - call for current list. 

Minimum Requirements: IBM PC, XT, AT, 256K jr and some compatibles. 

One or two disk drives. 64K on most machines. 


Call M-F 8-5:30 (W. Coast tinie) with your ^ 
Or send a check (add $3 s/h, $8 overseas) to 



$ 39.95 


» : 503/244-5782. 


C ENTRAL POINT 
Software, Inc. 

9700 SW Capitol Hwy. *100 
Portland, OR 97219 


We update Copy II PC regularly to handle new protection.s; you a.s a regi.stered owner may update at any 
time for 1/2 price! (To update, ju.st send original disk and $20.) 


This product is provided for the purpose of enabling you to make archival copies only 
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DATABASES 


EDITORS 


UNIX PRODUCTS 


DROP-IN MODULES 


I 


ATTENTION 

DEVELOPERS 




n 


PROGRAMMERS 

ALERT! 


DEVELOPMENT TOOLS 
AND MORE! 


LANGUAGES 


APL *PLUS-complete! 595 call 

Basic C-C-Basic+++ 175 245 

BETTER BASIC - fast call call 

CBasic-DOS/CPM 420 585 

FORTRAN 77-8086 250 340 

MS Fortran-New Ver 250 340 

MS Pascal - New Ver 215 290 

MS Macro - the BEST! 110 145 

MS Cobol - New ver 495 680 

Mbp Cobol - sort/chain 750 call 

REALIA COBOL- CALL CALL 


EXTRAS • 


BASTOC-C trans 325 450 

CONCURRENT PC/DOS 250 355 

C Power Pack-save $ call call 

CtoDbase-NEW 150 210 

C-English-DBMS 795 CALL 

C-terp-waiting ???? 290 410 

C-VUE-Lattice 100 140 

dBC - Lattice too! 230 320 

double DOS-multitask call call 

Dr. Halo-super graph 100 140 

Float 87 - 8087 sup call call 

H/S FORTH-full 250 350 

I MODULA-2-a dream! 249 349 

Panel - Screens 260 365 

PMAKER - UNIX MAKE 195 273 

POLYTRON-utilities call call 

PTEL-Binary Trans 195 273 

125 175 


VOLUME DISCOUNTS !!! 


Mlmm UiS. 

Ceegen GKS - graphics call 

COHERENT - multiuser call 

Communique - PC/Unix call 

GKS/C - super graphics In C 

LMK -Lattice 175 

Lucid - high level call 

Pre-C-fast Lint 330 

PROGRESS -dbms call 

PsMake - NEW but good 179 

VENIX-UNIX COMP call 

XENIX - UNIX COMP call 


UTILITIES 


CURSES - Lattice 125 

C utility lib-source call 

GREENLEAF - fun/com 150 
PLINK 86-overlays 325 

Screen Sculp - Ezzzz 125 


View Manager • no royalties 


Windows for C-reliable 
XTRIEVE - non progs 


DBMS/ISAM 


BTRIEVE-SUPERFAST 
B-TREES - complete 
C - tree - ISAM 
dBVISTA-*‘C" 

Q Pro 4 - no limits 


180 

175 


U.S . 

210 

call 

370 

245 

CALL 


CAN 

call 

call 

call 

call 

245 

call 

460 

call 

250 

call 

call 

CAN 

175 

call 

210 

450 

175 

CALL 

260 

245 


CAN 

310 

call 

525 

350 

CALL 


n 




ARTIFICAL 

GRAPHICS 

1 !i:S. CAN 

INTELLIGENCE 


PROGRAPH-sci/eng 


EMAC - multiwindow 
ESP/C - The choice 
Firstime -C/PASCAL 
Kedit - POWERFUL 
PMATE-MACROS 
SPC/PC -VMS POWER 


150 

call 

U.S . 

427 

275 

call 

125 

180 


210 

call 

CAN 

598 

385 

call 

175 

252 


CALL 


IQLISP -MACROSS 
LPA PROLOG - experts 
MPROLOG - friendly 


DEBUGGERS 


C-SPRITE-LATTICE 
PERISCOPE - Hungup? 
PFIX 86 - Bugs? 

SOFT PROBE - for Pros 
SYMD - FLIP SCREENS 


U.S . 

485 
175 
call 
call 

U.S . 

155 
280 
CALL CALL 
285 CALL 
120 170 


CAN 
680 
245 

call ■ H 
call II 

CAN 
220 
395 




C LANGUAGE 


Cl C86 - source incl. 325 485 

DeSmet C - full package call call 

LATTICE C-all vers call 575 

Microsoft C - vers 3.0 call call 

MWC - incl csdebug 485 693 

Instant C-interpreter 495 693 




E 


TO ORDER CALL TOLL-FREE!!! 

1-800-268-9799 CANADA & U.S.A. 
1-416-865-1600 IN TORONTO 

•PREPAID ORDERS OVER $1000. US/FREE SHIPPING 
VISA * MASTERCARD * AMEX *order desk open Mon - Sat to 6 pm 

SOFTWARE COMMODITIES & FUTURES INTERNATIONAL 

334 KING STREET EAST - TORONTO, ONTARIO MBA 1 K8 
1-800-268-9799 - 1-416-865-1600 - TELEX 06-983639 MSGA 




DEBUGGERS 


UTILITIES 


GRAPHICS 


CIRCLE NO. 189 ON READER SERVICE CARD 


corner of the screen? In which corner 
is the origin, and is the first row and 
column numbered 0 or 1? 

Clipping and wraparound. Is text truncated 
when the right edge of a window is 
reached or does it wrap around to the 
next line? What happens when the bot¬ 
tom of a window is reached? Is the text 
truncated or are the contents of the 
window automatically scrolled upward? 
Borders. How are borders around a 
window defined? Do output functions 
protect borders against overwriting? Is 
the border considered part of the win¬ 
dow, or is the coordinate system’s 
origin found inside the border? 
Performance and storage management issues. 
Several libraries require some tinkering 
to get good performance; a library’s 
manual should discuss options and 
techniques for achieving good perfor¬ 
mance. The manual should also explain 
how the library uses memory and how 
its performance is affected by the num¬ 
ber and size of windows defined. 

Each individual function should be 
described thoroughly, concerning both 
what it does and how to use it. Func¬ 
tions related to the one described or 
used with it should be listed. The docu¬ 
mentation should state which DOS or 
BIOS calls the function uses. 

The overall rating in table 2 de¬ 
scribes how effective the documentation 
is in making the product usable. It com¬ 
bines the answers to two questions: 
does the documentation help the user 
learn the product quickly and without 
unnecessary aggravation? And does the 
manual serve as an effective reference 
as the user writes programs that use the 
library functions? 

Table 2 also gives estimates of the 
value of each library for the sample ap¬ 
plications discussed in the benchmark 
section below. The difficulty of using 
the library to implement each sample 
application was rated according to 
selected criteria. 

BENCHMARKS 

The sort of interactive applications for 
which a windows library is useful re¬ 
quire fast screen output. An application 
whose response to keyboard input is 
marred by sluggish updating of the dis¬ 
play is unlikely to be successful with 
customers or with in-house users. A 
good windows product must balance 
capabilities against performance. Several 
benchmarks were used to measure how 
well the products succeeded. 

The first benchmark measured the 
speed of writing single characters and 
character strings. In the single-character 
test, the program set the cursor position 
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and then wrote 20 characters, repeating 
these actions 400 times to give reliable 
time measurements. In the string-output 
test, also performed 400 times, the cur¬ 
sor was positioned, and two 20-charac¬ 
ter strings were written. 

Different applications require dif¬ 
ferent styles of updating the screen. In 
some, rewriting the entire screen is the 
simplest solution when an update is re¬ 
quired. The benchmark was modified to 
measure the time needed to update an 
entire 24-line-by-80-column window. 

The two results show the time needed 
when the screen is updated with a sin¬ 
gle function call and when the screen is 
updated with one call per screen row. 

In other applications, it is natural 
to update the screen with a series of 
incremental changes. Another modifica¬ 
tion of the basic benchmark program 
measured three types of updates. The 
first test wrote 20 characters at the be¬ 
ginning of a line and then cleared the 
rest of the line. In the second test, 20 
charaaers were deleted and 20 were 
inserted on a line. The third test mea¬ 
sured the time needed to delete a line, 
insert a blank line, and write 20 charac¬ 
ters to that blank line. 

All tests were timed with three 
windows defined: the main 24-by-80 
window, a l-by-80 status window, and a 
lO-by-50 window overlapping the main 
window. The third window was used 
only to report timing results. 

The number of windows did not 
affect the output speeds of any of the 
products tested. Some products per¬ 
formed better when smaller windows 
were used. All times were measured on 
an IBM PC with a color graphics display 
adapter. The times for some products 
improved when a monochrome display 
adapter was used. 

Table 3 shows benchmark results 
for these tests and lists the size of each 
library’s character-output program. 

CRIOS 

CRios (Console Reformatting Input-Out¬ 
put System), by LRM Systems, is a mod¬ 
est product at a modest price. It pro¬ 
vides some window management func¬ 
tions arid nothing else. A single .OBJ 
object file contains all the crios func¬ 
tions; the distribution disk contains a 
version for each of the four memory 
models that Lattice C supports. 

The 18-page manual documents the 
individual functions offered by the 
product but provides no information on 
how the windows work. Two short sam¬ 
ple programs are included at the end of 
the manual and two longer source files 
are on the disk. None of the sample 


fABLE 3; Benchmark Results 


BENCHMARK 


WINDOW 

BUHDING 


WINDOWS 

TESTS 

CMOS 

MACHINE 

BLOCKS H 

C-LIB 

FORC 

(HARACIXR 

OUTPUT 

(secs/1,000 chars) 
Single characters 

4.49 

2.50 

5.56 

1.51 

1.35 

Strings 

1.88 

0.83 

0.60 

1.51 

0.27 

ITJLL-SCREEN 

UPDATE 

(secs/screen) 
Single write 


0.82 

0.73 

0.59 

0.41 

Line-by-line 

3.41 

1.87 

0.80 

0.59 

0.78 

INCREMENTAL 

5CREENUPDATE 

(secs/line) 

Write and clear 


.05 


.05 

_ 

to end line 

Delete and insert 




.24 

_ 

chars 

Delete and insert 




.07 

_ 

lines 

SIZE OF 

CHARACTER OUT- 

27KB 

31KB 

33KB 

21KB 

23KB 

lOTPROGRAM 


liach of the products varied widely in the performance it delivered. With several of 
the products it was possible to improve performance by delaying screen update 
until all editing of the window had been completed. 


PROLOG-86 


Become Familiar in One Evening 

Thorough tutorials are designed to help learn the PROLOG language quickly. The in¬ 
teractive PROLOG-86 Interpreter gives immediate feedback. In a few hours you will 
begin to feel comfortable with It. In a few days you are likely to know enough to 
modify some of the more sophisticated sample programs. 

Sample Programs are Included like: 

■ an EXPERT SYSTEM 

■ a NATURAL LANGUAGE INTERFACE 

(it generates a dBASEII “DISPLAY” command) 

■ a GAME (It takes less than 1 page of PROLOG-86) 


PROTOTYPE Ideas and Applications QUICKLY 

1 or 2 pages of PROLOG is often equivalent to 10 or 15 pages in “C” or PASCAL. It is a 
different way of thinking. 

Describe the FACTS and RULES without concern for what the computer will have to 
do. Maybe you will rewrite in another programming language when you are done. 
Programming Experience is not required but a logical mind is. PROLOG-86 supports 
the de facto STANDARD — in “Programming in Prolog” by Clocksin & Mellish. 


AVAILABILITY: PROLOG-86 runs on MSDOS, PCDOS or CPM-86 
machines. We provide most formats. 


Only 

$125. 

Full refund if not 
satisfied during 
first 30 days. 


^oluHon 
<—)ystoms 


335-P Washington St., 
Norwell, Mass. 02061 
617-659-1571 

800-821-2492 


JULY 1985 


CIRCLE NO. 162 ON READER SERVICE CARD 


139 










DROP-IN MODULES 


files includes comments or is discussed 
in the manual. 

Access to the CRIOS functions is 
through a single function named crio 
or its companion, crios. The two func¬ 
tions differ only in the format of their 
arguments. Both expect a control string 
as the first argument. The string is 
scanned for commands, some of which 
may require additional arguments. The 
mechanism is like the C library function 
printf, but the details are different. 

Using the crio interface is conven¬ 
ient for some commands but very awk¬ 


ward for others. In the example below, 
the control string defines a 24-row-by- 
80-column window (L24.80), named WO, 
with origin at row 0, column 0, sur¬ 
rounded by a double-line border (Ul.l 
7.02). Because of the double-line bor¬ 
der, the window coordinates start at 
row 1, column 1. 

crio (“WO L24.80 Ul.l 07.2’’); 

The next example shows one way to 
position the cursor at a specified row 
and column of a window. The desired 
row and column numbers must be em¬ 


bedded in the control string, which is 
an awkward restriction. 

sprintf(s, “WO P%d.%d”,row,col) ; 
crio (s) ; 

The library includes functions for dis¬ 
playing strings, integers, and floating¬ 
point numbers, but not for displaying 
single characters. In the single-character 
output benchmark, a one-character 
string was built and the crio string out¬ 
put function was used. Performance 
was poor for single characters and only 
marginal for strings. 

Text output is truncated when the 
right side of the screen is reached; it 
does not automatically wrap around to 
the next line. The manual describes a 
function for turning automatic scrolling 
on and off, but scrolling never occurred 
during testing. It seems to work only if 
carriage return and line-feed characters 
are embedded in the text. 

Some of the formats chosen for the 
crio control string are a poor fit with C. 
The single quote (’), double quote (”), 
back slash (\), and null (‘\0’) charac¬ 
ters specify different functions within 
strings. All of these characters must be 
represented by escape sequences within 
C strings; this makes writing these 
strings tedious and error-prone. A null 
character represents the end of a C 
string, so embedding extra null charac¬ 
ters within strings is very dangerous. 

At present, the crios package has 
little to recommend it. It provides few 
capabilities, mediocre performance, and 
inadequate documentation. 

VSI-THE WINDOW MACHINE 

The demo for VSI-The Window Machine 
by Amber Systems indicates that this li¬ 
brary can perform wonderful tasks, but 
writing useful programs with it requires 
a major learning effort. 

The manual is nearly useless. It is 
poorly laid out and printed. The first 
section seems intended to sell the pack¬ 
age, not to make it usable. Information 
on installing the library and compiling 
and linking programs is inadequate. 
Creating and using windows requires a 
sequence of function calls, and the 
manual does not discuss the sequence 
or explain the concepts the product im¬ 
plements. It describes what the library 
functions can do, but says little about 
how to use them. Individual functions 
are described, but no examples are pro¬ 
vided. The function descriptions run 
together, so that individual descriptions 
are difficult to find. 

The distribution disk contains an 
exerciser program that demonstrates 
the library’s features. The manual lists 


CIA takes a 
Mega Bite out of 
Hard Disk Prices 


Was SI .165 

Special 

$725 

$1,075 

Was SI .650 

Special 

$1,000 

$1,395 

Was $2,270 

Special 

$1,495 
$1,995 


onalllntemal 

Esr-»sa 

ssis 

Special 


$295 


Special 


$12 each 
$215 


AS PART OF AT&T PC 63«» & 

IBM PC/AT l-un ta boralones 

nMiyisalradematV "''^^'^' — 

^ D03ler 

Volume discounts i-ouifies invited 
available 


Free one 

guarantee 


...WITH UNBEATABLE SUPPORT & SERVICE 


Call for technical specifications. ■ = Computor 

price lists or information = B SB Intonr^ition 
on other CIA computer S lllieyrclUUii 

products and services. B Associates 

450 East Kennedy Blvd.. Lakewood, NJ 08701 (201) 370-3900 
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the source code for this program, 
which is quite long (40 pages) and 
lacks explanatory comments. It is a 
poor substitute for a proper manual. 

The Window Machine library pro¬ 
vides very powerful and useful window 
capabilities. It manages multiple virtual 
screens (the VSI in its name stands for 
vinual screen interface) that may be 
larger than the physical screen. Each 
screen has a priority assigned to it; 
when screens overlap, the library 
resolves conflicts so that the higher 
priority screen overlays the lower 
priority one. This makes help screens 
and pop-up menus easy to implement. 
Increasing the priority of a help or 
menu screen lays it over another 
screen. Lowering its priority makes the 
normal screen visible again with its ori¬ 
ginal contents. The manual does not ex¬ 
plain the priority mechanism very well 
and does not give an example of setting 
priorities; the user has to find the prior¬ 
ity setting function. 

Each virtual screen has a viewing 
window on the screen that can be 
smaller than the virtual screen. The li¬ 
brary functions can provide automatic 
scrolling when the cursor moves past 
the window’s edge. This is another 
powerful capability that is not properly 
described in the manual. 

Performance depends upon how 
the library functions are used. Unfortu¬ 
nately, the manual does not discuss per¬ 
formance issues at all. I found functions 
to set the mode of operation by scan¬ 
ning the manual looking for a way to 
improve the library’s performance. In 
the default mode of operation, the 
screen is updated as the window is up¬ 
dated. In the fast mode of operation, 
multiple updates can be made to a 
window before the screen is updated. 
The benchmarks in table 3 reflect oper¬ 
ation in the fast mode. Operation in 
slow mode is dramatically slower. In 
the string-output tests, the slow mode 
worked times slower. In the single¬ 
character tests, the slow mode required 
16.7 seconds to output 1,000 characters, 
compared to 2.5 seconds in the fast 
mode—almost seven times slower. 

Program size is another vital topic 
not adequately addressed by Amber 
Systems. The character-output program 
used an assembly language function 
supplied on the distribution disk to stat¬ 
ically allocate space for virtual screen 
images; this resulted in a 71,296-byte 
program. An alternate method of allo¬ 
cating space dynamically, which reduces 
the program size to 31KB, is mentioned 
in the manual but not in the context of 
using this method to manage memory 



Finally, A Lint and 
Make for MS™- DOS 


Get the full range of features C pro¬ 
grammers working in UNIX^^ have 
come to expect from their Lint and 
Make utilities. With Pre-C^*^ you can 
detect structural errors in C programs 
five times faster than you can with a 
debugger. Find usage errors almost 
impossible to detect with a compiler. 
Cross-check multiple source files and 
parameters passed to functions. Un¬ 
cover interface bugs that are difficult 
to isolate. All in a single pass. Capa¬ 
bilities no C compiler, with or widiout 
program analyzing utilities, can offer. 
Pre-C outlints Lint, since you can 
handle analyses incrementally. 

Pre-C’s flexible library approach lets 
you maintain continuity across all 
programs in your shop, whether you 
use Pre-C’s pre-built libraries, func¬ 
tions you already have, or some you 
might want to buy. 

Plus, you’re not limited to one partic¬ 
ular libraiy. Pre-C keeps track of all 
the libraries you’re using to make 
sure that code correctly calls them. 

With Pmaker^*^ you can update and 
track every module in your program. 
When you make a change in any 
source or include file, all you do 


is run Pmaker. It will recompile 
changed modules and relink your 
program. With any compiler or linker 
you choose. Pmaker can update an 
object module library when one or 
several of the object modules are 
changed. You can use Pmaker to 
handle any task when a change 
requires several steps. 



Pre-C by Phoenix. $395. Pmaker 
by Phoenix. $195. 

Call (1) 800-344-7200. 

In Massachusetts (617) 762-5030. 

Or, write: Phoenix Computer 
Products, Corp., 1420 Providence 
Highway, Suite 115, Norwood, 

MA 02062. 


PROGRAMMERS ^ PFANTASIES^^' BY PHOENIX 
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...waiting 
for C programs to 
compile and link? 



Use C-terp 

the complete C interpreter 

This is the product youVe been 
waiting (and waiting) for! 

Increase your productivity and avoid 
agonizing waits. Get instant feedback of 
your C programs for debugging and rapid 
proto^ping. Then use your compiler for 
what it does best...compiling efficient code 
...slowly. 

C-terp Features 

• Full K&R C (no compromises) 

• Complete built-in screen editor-- 

no half-way house, this editor has every¬ 
thing you need such as multi-files, inter-file 
move and copy, global searching, auto¬ 
indent, tab control, and much more. 

• Fast-Linking and semi-compilation are 
breath-takingly fast. (From ^it to run 
completion In a fraction of a second for 
small programs.) 

• Convenient-Compiling and running are 
only a key-stroke or two away. Errors 
direct you back to the editor with the 
cursor set to the trouble spot. 

• Object Module Support - Access functions 
and externals In ogect modules produced 
by C86 or Lattice C or assembly language. 
Utilize your existing libraries unchanged! 

• Complete Multiple Module Support- 
Instant global searches, auto-compile 
everything that's changed, etc. 

• Many more features including batch mode, 
8087 support and symbolic debugging. 

• Runs on IBM PC, DOS 2.x, 192K and up. 

• Price: $300.00 (Demo $45.00) MC, VISA 

Price of demo includes documentation and shipping 
within U.S. PA residents add 6% sales tax. 

^cify C86 or Lattice version. 



3207 Hogarth Lane • Collegeville, PA 19426 
(215) 584-4261 

•Trademarks: C86 (Computer lnnovations),Lattice 
(Lattice Inc), IBM (IBM Corp.),C-terp (Cimpel Software) 


more effectively. The manual’s descrip¬ 
tion of this method (the vinitmem func¬ 
tion) reverses the input arguments, 
resulting in puzzling program crashes. 

The Window Machine library does 
not provide many functions for updat¬ 
ing the contents of a virtual screen. It 
provides several functions to read char¬ 
acters and attributes back from the 
screen, however. These functions can 
be used to implement character and 
line deletion and insenion functions. 

Only the small memory model is 
supported by the Window Machine. 
Source code is available for the C lan¬ 
guage interface functions used to create 
libraries for other memory models. Am¬ 
ber Systems sells the code for $99.95; it 
sells an OEM version for $295.00 that 
allows the interface to be customized to 
fit the display hardware. Finally, Lattice, 
Inc. and Lifeboat Associates offer 
$295.00 versions that include libraries 
for all four memory models that 
Lattice C supports. 

The Window Machine is the only 
library of those reviewed that supports 
other languages, including Pascal, 
FORTRAN, COBOL and PIVl. 

It appears that a lot of thought and 
effort went into implementing the 
Window Machine library. However, little 
thought and effort went into document¬ 
ing it. This product shows promise, but 
for now it is a headache to use. 

BUILDING BLOCKS II 

The Building Blocks II (BB II) library is 
Power Pack 4 in the vendor’s set of six 
library products called the C Power 
Pack. Building Blocks II covers func¬ 
tions for text windows, some graphics 
functions, date and time conversions, 
and input field verification. This review 
concentrates on the package’s text 
window functions. 

Instructions for installing and using 
the product are minimal but adequate. 
Libraries are provided for small and 
large memory models. All source code 
is provided so libraries for other mem¬ 
ory models can be compiled. Because 
the small and large models are those 
most often used, this is an adequate so¬ 
lution. Source files are packed into a 
single archive file, requiring about ten 
minutes of unpacking time. The docu¬ 
mentation provides minimal informa¬ 
tion on linking C programs with the 
Building Blocks II library. 

Building Blocks II uses functions 
from the Building Blocks I library, 
which was reviewed last month. At 
$149, Building Blocks I is a fairly ex¬ 
pensive prerequisite to using the Build¬ 
ing Blocks II library. 


Benchmark results for the Building 
Blocks II functions are puzzling. The 
string-output function is fast, but the 
single-character output function is so 
slow that it is useless for interactive 
applications. Building a one-character 
string and using the string-output func¬ 
tion produce even slower results. 

Because the Building Blocks II li¬ 
brary provides no support for overlap¬ 
ping windows, it does not cover many 
of the sample applications in table 2. 
According to Software Horizons, version 
6.0 will include functions to save and 
restore windows. With this addition, the 
package would be useful for applica¬ 
tions such as pop-up windows. 

The documentation assumes that 
the user knows a lot about windows 
and needs a minimum of help. The 
Building Blocks II manual provides no 
examples of text window functions. It 
relies on the Building Blocks I manual 
to explain topics such as screen attri¬ 
butes and coordinates. The operation of 
some window functions is not ex¬ 
plained; the reader is referred to the 
description of similar functions in the 
Building Blocks I manual. The Building 
Blocks II distribution disk contains 
more than 50 header files, but the man¬ 
ual does not identify which header files 
are used for text window applications. 

Like the Building Blocks I product. 
Building Blocks II uses function names 
with mixed upper- and lowercase let¬ 
ters. Version 3.0 of the MS-DOS linker 
and the linker supplied with the Digital 
Research C compiler distinguish upper- 
and lowercase letters in public symbols, 
so the mixture of letters can cause trou¬ 
ble. Another nonstandard practice is 
that of naming header files with .DEF, 
.DCL, and .RPL file extensions. Although 
this is inconvenient, it will not cause 
any serious problems. 

The Building Blocks II library is 
the only product tested that includes 
full source code. The many files contain 
few comments, but they should none¬ 
theless be useful for understanding 
what the library functions do and for 
making modifications. 

The Building Blocks II library’s 
window functions alone do not provide 
enough value to justify buying the pack¬ 
age. The other capabilities in the Build¬ 
ing Blocks II library may make it more 
attractive. With the additions planned 
for version 6.0, however, the product 
could become more useful. 

C-UB UBRARY 

Vance Info Systems’ C-lib product cov¬ 
ers three areas: general tools for DOS, 
BIOS, and PC hardware access; asyn- 
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chronous communications support; and 
multiple window screen output. It was 
not reviewed as a general purpose li¬ 
brary in part 1 of this series because it 
was incomplete and lacked adequate 
documentation. This review will con¬ 
centrate on its windowing capability. 
Unfortunately, C-lib’s window support is 
not quite hnished either. 

The library implements an IBM PC 
version of the Curses package devel¬ 
oped for UNIX systems. In the UNIX en¬ 
vironment, Curses provides an efficient, 
terminal-independent screen interface 
for applications programs. Although ter¬ 
minal independence is not a concern 
for most PC-DOS programmers. Curses 
defines a powerful set of windows capa¬ 
bilities and can be a good model for a 
PC-based windows librar^^ 

Single-character and string-output 
speeds are adequate in C-lib. Full¬ 
screen updates are quite fast; only the 
delete and insert character test pro¬ 
duces a long update time. 

C-lib functions control copying the 
window image to the physical screen. 
This allows the applications program to 
tailor screen updating to fit the applica¬ 
tion. In the single-character output 
benchmark, the refresh function was 
called for ever\^ line of output rather 
than for each character. Some tailoring 
is necessar\^ for good performance. 

Program size for the character- 
output program is smaller than for any 
other program. Because the C-lib func¬ 
tions allocate space for window images 
during execution, actual memorv^ re¬ 
quirements are higher, although still 
acceptable. The librarv^ supports only 
the small memory^ model. 

One major implementation prob¬ 
lem was encountered with the C-lib 
functions. Output to a monitor attached 
to an IBM Color Graphics display adapt¬ 
er produced an unacceptable amount of 
interference (snow) on the screen. A re¬ 
vised library, which should be available 
soon, has reduced the interference to 
an acceptable level. 

C-lib’s Curses libraiy suffers from 
inadequate documentation. It includes 
no information on compiling and link¬ 
ing programs to use the library. Useful 
examples are in short supply and de¬ 
scriptions of individual functions are 
vague. The manual seems to assume 
that the user is familiar with the Curses 
library and has the UNIX documenta¬ 
tion for those functions on hand. 

With a fix for the screen interfer¬ 
ence problem, support for the large 
memory model, and adequate docu¬ 
mentation, the C-lib library would be a 
very useful tool. 


No other PC/MS-DOS® text proc¬ 
essor lets you edit files at the same 
time that you’re compiling a pro¬ 
gram. Or, call up your editor while 
inside another applica¬ 
tion. Or, put long text 
processing jobs in the 
background and run 
other programs while 
they execute. 

No other text proces¬ 
sor offers you built-in 
macros that give you 
C and FORTRAN lan¬ 
guage-specific editing 
features. Brace match¬ 
ing. Movement, deletion, and copy 
by function. Keyword insertion. 
Error processing, and many more. 
Plus, since you get macro source 
code for all language-specific fea¬ 
tures, you can modify or add features 
as you wish. 

And, no other text processor lets 
you use l-2-3®-like menus, mouse 
pop-up menus, command-driven 
operation, or any combination of the 
above. With Pmate’s 170-command 
macro language, you can program a 
single key to handle multiple com¬ 
mand sequences. Call up other 
macros or common statements. Pass 
arguments to macros. Or, set up your 


own personalized text processing 
system with all your favorite features. 

Plus, you get full DOS 2.x path¬ 
name support. 100 numeric variables. 
A number stack for 
storing intermediate 
results. Arithmetic and 
logical operations. Struc¬ 
tured control statements. 
As well as numerous 
string, text and document 
manipulation functions. 

And, of course, you 
get standard Pmate fea¬ 
tures such as full-screen 
single-key editing. Auto¬ 
matic disk buffering. Ten auxiliary 
buffers. Horizontal and vertical 
scrolling. A “garbage stack” buffer 
for retrieval of deleted text. 

Pmate is priced at $225 and is 
available for 8086-based micros run¬ 
ning MS-DOS. A custom version is 
available for the IBM® PC, TI Pro¬ 
fessional™ Wang Professional™ 
and DEC Rainbow. 

Find out more about the new 
Pmate today! Call (800) 344-7200. 

In Massachusetts (617) 762-5030. 

Or, write. 

Phoenix Computer Products 
Corp., 1420 Providence Highway, 
Suite 115, Norwood, MA 02062 


PROGRAMMERS ^ PFANTASIES^^ 
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Pmate and Programmers’ Pfantasies are trademarks of Phoenix Computer Products Corporation. 

MS-DOS is a trademark of Microsoft Corporation. 1-2-3 is a registered trademark of Lotus Development Corporation. 

IBM is a registered trademark of International Business Machines. TI Professional is a trademark of Texas Instruments Incorporated. 
Wang Professional is a trademark of Wang Laboratories, Incorporated. DEC Rainbow is a trademark of Digital Research Corporation. 
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RS-422 

Communications Board 

• Dual RS-422 serial Interface 


Programmable to 56k baud 
Differential drivers to 4000 ft. 
Fuii or half duplex transmission 



$345.00 


Modular Data 
Acquisition System 


• 12-bit A-D converter 

• 24 KHz throughput rate 

• 16 channel single ended, 
8 channel differential 

• LABSTAR Software 


$690.00 


Waveform 
Synthesizer Board 

• Generates user-definable signal 

• Up to 2000 points per envelop 

• 200 ns maximum output rate 
per point 


$795.00 


IEEE-488 GPIB 
Multifunction Board 

• Full GPIB controller capability 

• Three 16-bit interval timers 

• 24 digital I/O lines 

• Software included 

$495.00 


QUA TECH. INC. 

478 E. Exchange St. 
Akron. OH 44304 

(216) 434-3154 

Please call for more information. 




WINDOWS FOR C 

Creative Solutions’ Windows for C does 
not handle eveiy window application, 
but it provides very good support for 
some applications (see table 3). It is a 
complete product for non-overlapping 
windows, and it can handle simple ap¬ 
plications of overlapping windows, such 
as pop-up menus. 

Librar\^ functions make it easy to 
read text files and display them in a 
window. With these functions, setting 
up a context-sensitive help system with 
help information stored on disk or in 
memoi*}^ is no problem. A menu func¬ 
tion provides similar support for pop¬ 
up menus. The only drawback is that 
the documentation does not illustrate 
either application clearly enough. 

Benchmark results are quite good 
for single-character, string, and full¬ 
screen tests. The .EXE file is reasonably 
small, and, because Windows for C does 
not allocate space for window images, 
memory requirements are also reason¬ 
able. Unlike The Window Machine and 
C-Iib packages, the default option set¬ 
tings for Windows for C produced good 
performance for all the tests. 

The major limitation of Windows 
for C is that it does not resolve colli¬ 
sions between overlapping windows. 
Whatever is written to a window shows 
up on the screen even if it overwrites 
part of another window. The burden is 
on the user to save and restore win¬ 
dows that will be overlapped. This limi¬ 
tation is a .sensible one; because of it, 
Windows For C requires little storage 
space and delivers good performance. 

Windows for C does not provide 
enough support for incremental updat¬ 
ing of windows. It does have some low- 
level functions that could be used to 
implement the insert-and-delete charac¬ 
ter and line functions, but the user 
must figure out how to do it. 

The Windows for C documentation 
is marginal, but is clearly better than 
that for any other product tested. It de¬ 
pends heavily on several tutorial pro¬ 
grams. The programs contain blocks of 
comments to explain what they do, but 
several of the programs are too long 
and complicated to be effective exam¬ 
ples. The manual does not discuss the 
underlying concepts of the Windows for 
C functions, and its tutorial organization 
is ineffective for reference information. 
Individual functions are described with 
UNDC-style manual pages. These de¬ 
scriptions are adequate but lack usage 
examples. Functions are indexed alpha¬ 
betically and by category. 

According to the manual, Windows 
for C can run under IBM’s windowing 


system, TopView. It does not makes full 
use of TopView’s capabilities; it just 
writes to the screen in such a way that 
the applications program can run in a 
TopView window. 

Although the documentation is 
somewhat disappointing, on the whole 
Windows For C is a well-implemented 
package. It provides genuinely useful 
capabilities and performs well. 

TIME AND EFFORT 

A windows library package can provide 
several useful functions to an applica¬ 
tions developer who understands how 
windows could help his work and who 
can spend a few days experimenting 
with the package. 

Every product tested had its own 
definition of windows—^what a window¬ 
ing package should do and how it 
should handle problems such as over¬ 
lapping windows and updating the 
screen. Documentation of individual 
functions was incomplete and did not 
include examples of use. Only the man¬ 
ual for Windows for C described the 
sequence of function calls needed to 
set up and use multiple windows. 

The Windows for C library pro¬ 
vides good support for status lines, help 
screens, and pop-up menus. It allows 
overlapping windows but provides no 
help in resolving collisions. The library 
functions suppon updating an entire 
window but do not support incremental 
updating in any form. 

The C-lib package provides a full 
implementation of the Curses package 
developed for the UNIX environment. 
The library does not automatically re¬ 
solve collisions between overlapping 
windows but has extensive support for 
full-window and incremental updating. 
The documentation is inadequate, and 
display updating produces an unaccept¬ 
able amount of interference. When 
these problems are corrected the C-lib 
package will be very useful. 

The Building Blocks II (or Power 
Pack 4) package covers a number of 
areas: graphics, verification of input 
fields, date and time processing, timing 
support, and windows. The windows 
support is basic, but overall the package 
offers many functions. Like its fellow 
Software Horizons’ product. Building 
Blocks I reviewed in part 1 of this 
series. Building Blocks II is long on 
functions and short on explanation. 

The Window Machine provides 
powerful support for overlapping win¬ 
dows. Pop-up menus and help screens 
are especially easy to implement using 
window priorities. The powerful fea¬ 
tures do, however, have a price: per- 
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Why Send Anythii^ But \!bur Best 
Software Into Final Production? 


formance is satisfactory but not as good 
as that of the simpler products, and the 
memory requirements are higher than 
for other products. The user must learn 
a great deal in order to use this pack¬ 
age well; the manual and the demo pro¬ 
gram provide little help. 

The CRios package implements only 
the basic window capabilities. The 
printf style interface it uses for all li¬ 
brary functions is convenient for some 
functions but clumsy for others. The 
manual is short and not very useful. 

This product needs more work. 

None of these windows packages is 
aimed at novice C programmers. 

Neither is any one of them suitable for 
an applications programmer who needs 
tools that can be put to work immedi¬ 
ately. The documentation shortcomings 
of these products can be cured if the 
vendors invest the time and effort to 
finish their job. Imi—I 

Building Blocks II (Power Pack 4): 

$149 

Software Horizons, Inc. 

165 Bedford Street 
Burlington, MA 01803 
617/273-4711 

CIRCLE 301 ON READER SERVICE CARD 

C-lih: $145 (introductory’ price); $195 
after July 31, 1985 
Vance Info Systems 
2818 Clay Street 
San Francisco, CA 94115 
415/922-6539 

CIRCLE 338 ON READER SERVICE CARD 

CRIOS: $49.95 
LRM Systems 
4438 Donna Drive 
Cleveland, Ohio 44143 
216/383-9831 

CIRCLE 302 ON READER SERVICE CARD 

VSI-The Window Machine: $59.95 
Amber Systems, Inc. 

1171 S. Saratoga-Sunnyvale Road 
San Jose, CA 95129 
800/538-8157 ext. 824; in California, 
800/672-3470 ext. 824 

CIRCLE 303 ON READER SERVICE CARD 

Windows for C: $195 
Creative Solutions 
21 Elm Avenue 
Richford, VT 05476 
802/848-7738 

CIRCLE 304 ON READER SERVICE CARD 


William J. Hunt is writing a book on soft¬ 
ware tools and C programs that illustrate 
real-world functions. Titled The C Toolbox, 
the book is scheduled to be published later 
this year by Addison-Wesley. 


You don’t have to with Pfinish™! 
You’ll find all the inefficient parts of 
any MS-DOS® or PC DOS program. 
Assembler. C. PASCAL. FORTRAN. 
BASIC. Get comprehen¬ 
sive reports that show 
you the number of times 
various sections of code 
in a program are exe¬ 
cuted. Down to the in¬ 
struction level. Displayed. 

Stored on disk. Or 
printed out. In tabular 
form or histograms. 

Unlike other analyzers 
which use arbitrary ad¬ 
dress ranges, Pfinish can 
generate reports which reflect the 
structure of your program. 

Using symbol table information 
provided by either our Plink^'^86 
linkage editor or Microsoft®’s 
LINK, Pfinish divides your program 
into functional subroutines so you 
can check the number of times each 
subroutine is entered, as well as the 
number of instructions executed 
while within the subroutine. In 
addition, Pfinish can monitor any 
address range or interrupt inside or 
outside your program. 

You can do a dynamic program 
scan. Pick out the most frequently 
executed subroutines. Track inter¬ 


rupts. Handle overlays. Find a pro¬ 
gramming error that costs your pro¬ 
gram valuable time. Rank program 
subroutines from the most to the 

least frequently executed. 
And, you can analyze any 
memory-resident pro¬ 
gram in your system 
since Pfinish can be set 
up to stay permanently 
resident. 

This Pfinish report 
shows, for each routine, 
the number and percent¬ 
age of its calls, the num¬ 
ber and percentage of its 
instructions, and the 
clock time it consumed: 


HIT 

COUNT 

HIT 

% 

RUN RUN 
COUNT % 

TICK 

COUNT ADDRESS 

79280 

96 

396400 91 

92 

CXA38 

2570 

2 

10280 7 

5 

CXC33 

2540 

1 

7620 1 

25 

SBRK 

84390 


414300 

122 



Pfinish is priced at $395 and is 
available for 8086-based micros run¬ 
ning MS-DOS. 

Find out more about Pfinish today! 
Call (800) 344-7200. In Massachu¬ 
setts (617) 762-5030. Or, write. 

Phoenix Computer Products 
Corp., 1420 Providence Highway, 
Suite 115, Norwood, MA 02062 


PROGRAMMERS ' PFANTASIES^'^ 
BY 
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Pfinish and Programmers' Pfantasics are trademarks of Phoenix Computer Products Corporation. 

Plink86 is a trademark of Phoenix Software Associates Ltd. MS-DOS and Microsoft are registered trademarks of Microsoft Corporation. 
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TURBO 

PASCAL 

PROGRAM GENERATOR 


The GTP Program Development 
System produces Turbo Pascal 
source code, complete and ready to 
compile and execute. A super 
prototyping tool. 

You paint the screen & define the 
fields. GTP generates code for screen 
handling, keyboard support, field 
edits, data base I/O and structures, 
record retrieval and error handling. 

Run your generated code. The full¬ 
screen display shows your literals 
and fields. Data can be keyed using 
the same cursor movement keys as 
Turbo. The data will be edited. 
Records can be stored to the data 
base, searched for, retrieved and 
updated. 

You can extend the generated code 
and the Generator itself. Both are 
100% Turbo Pascal source code!!! 
Yes, you get the source for GTP. 

NO ROYALTY FEE 
ON GENERATED CODE 

GTP comes complete with: 

* source code for GTP 

* subroutine library 

* user/programmer manual 

* reference card 

* tutorial script 

30 DAY MONEY-BACK GUARANTEE 

Requires: 

* Borland’s Turbo Pascal 2.0/3.0 

* PC/MS-DOS 2.0 -I- , 96k minimum 


name _ 
phone 
addr _ 

city_ 

state_ 


□ VISA DMC exp. date 
cc#_ 


-zip- 


Sorry, no COD or PO’s. TX add 6 1/8 % tax. 


total 

price 

$99.95 


AEF 

PO Box 928 
Katy, Texas 77449 
713-391-8570 


DROP-IN MODULES 


FUNCTIONS AND USES OF A WINDOWS LffiRAK^gi^ 


■\ 


Like other buzzwords in the per¬ 
sonal computer world, windows 
does not have the same meaning for 
everyone. The products reviewed 
here did not agree on what a win¬ 
dows library should do—they pro¬ 
vide different features and use differ¬ 
ent terms in describing these fea¬ 
tures. Therefore, a definition of a 
windows library is in order. 

A windows library is a practical 
tool so it is appropriate to define it 
in terms of practical uses. Some 
products may not support all of tlie 
applications described below, but 
the list illustrates which features are 
needed and the practical use of 
those features. 

In the first place, a windows li¬ 
brary' must provide useful functions 
for writing to each window. Since 
each window can be thought of as a 
small display screen, the same kinds 
of output functions that are useful 
for normal screen output are needed 
for window output. 

Additionally, a windows library 
should provide functions for saving 
and restoring a screen. On-line help 
screens are increasingly common in 
applications. Typically, one function 
key is dedicated to the help function; 
whenever it is pressed, the current 
display screen is replaced by a 
screen of information on using the 
program. After reading the help 
screen, the user presses a key and 
the program restores the previous 
screen to the display. 

Some applications require that 
the screen be split into multiple win¬ 
dows. Many programs display status 
information and error messages in a 
dedicated status area. With a win¬ 
dows library, two windows can be 
defined, one for the normal display 
area and another for the status area. 
Library functions for screen output 
should ensure that writing to one 
window does not affect the contents 
of other windows. Keeping screen 
output within the bounds of the 
specified window', or clipping, is an 
essential part of a windows package. 
Clipping also functions to limit 



sa'olling, or clearing the screen to 
the specified window. 

Pop-up menus are becoming 
common. Such menus appear in 
place of part of the normal display 
until a selection is made; then the 
original screen display is restored. 
Support for these dynamic menus 
requires saving and restoring the 
original screen contents and clipping 
output as described above. It also 
requires a contrasting border to be 
displayed around the pop-up menu 
window. Highlighting a menu selec¬ 
tion widi a contrasting color or re¬ 
verse video display is another com¬ 
mon technique. Changing the screen 
attribute of part of a window without 
changing the characters written is a 
requirement in many applications of 
windows functions. 

These applications have in¬ 
volved one window for normal dis¬ 
play and others for special purposes. 
Some applications need more than 
one window for normal display. For 
example, a text editor might operate 
on two files with a window for each. 

The Apple Macintosh has popu¬ 
larized an interface style with over¬ 
lapping windows that can be moved 
about the screen and changed in 
size without destroying their con¬ 
tents. This dynamic use of windows 
requires special functions. In addi¬ 
tion, the windows package must pre¬ 
serve window contents and provide 
a mechanism for redrawing all win¬ 
dows after they are rearranged. 

Some applications of overlap¬ 
ping windows, such as pop-up 
menus, write only to a single win¬ 
dow. In this case the windows func¬ 
tions need not resolve collisions be¬ 
tween windows. Other applications 
require concurrent output to two 
overlapping windows. A communica¬ 
tions program might continue to dis¬ 
play received characters even if part 
of that window is overlapped by a 
pop-up menu window'. To support 
these applications a windows pack¬ 
age should resolve conflicts between 
overlapping windows. 

—WjH 
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FAST-EASY TO USE- POWERFUL 

CA[RS. 

MATRIX PROGRAMMING LANGUAGE 

GAUSS is a sophisticated matrix programming package that lets 
you do large scale number crunching on an IBM-PC.* 



EXTREMELY FAST. Uses 
the 8087.1s 10-15xfastec. 
than IBM APL. 
STATE-OF-THE-ART 

numerical routines and 
random number 
RJLL-lFEATURED. Excellent 
for statistics, for simulations; 
for solving nonHinear simul¬ 
taneous equations, and 
anything else requiring 
number crunching. 


EASYTOLEARN.Letsyou 

write routines almost exactly 
as you would write them 
mathematically. 
POWERFUL. Write complex 
numerical routines in a 
fraction of the time and 
with a fraction of the code 
they would take in Fortran, 
Basic, or even APL. 


PUTS MINICOMPUTER POWER ON YOUR DESKTOP 


SPECIAL INTRODUCTORY OFFER 


With 30 Day Money 
Back Guarantee .., 


Reg. 395.00 


$250 


|00 


plus $5.00 shipping and handling. 


Call or Write APPLIED 

TECHNICAL 

SYSTEMS 


Dealer inquiries welcomed 


P.O. Box 6487, Kent. WA 98064 
(206) 631-6679 


VISA and 
MASTERCARD 
accepted. 


GAUSS requires an IBM PC with at least 256K RAM, 
an 8087 NDP, 1 DS/DD disk drive, DOS 2. x 


• IBM Is trademark of IBM Corporation. 


Fortran Scientific Subroutine Package 

Contains Approx. 100 Fortran Subroutines Covering: 


1. Matrix Storage and Operations 7. 

2. Correlation and Regression 8. 

3. Design Analysis 9. 

4 Discriminant Analysis 10. 

5. Factor Analysis 11. 

6. Eigen Analysis 


Time Series 

Nonparametric Statistics 
Distribution Functions 
Linear Analysis 
Polynomial Solutions 


12. Data Screening 

Sources Included 

$295.00 


FORLIB-PLUS^“ 

Contains three assembly coded LIBRARIES plus support. 
FORTRAN coded subroutines and DEMO programs. 

The three LIBRARIES contain support for GRAPHICS. 
COMMUNICATION, and FILE HANDLING/DISK SUPPORT. An 
additional feature within the graphics library is the capability of one 
fortran program calling another and passing data to it. Within the 
communication library, there are routines which will permit interrupt 
driven, buffered data to be received. With this capability. 9600 
BAUD communication is possible. The file handling library contains 
all the required software to be DOS 3.0 PATHNAME compatible. 

STRINGS & THINGS™ 

Support for CHARACTER MANIPULATION (string support), 
SHELL. BATCH. MUSIC, CMD LINE, and ENVIRON CTRL. 

$69.95 each 

P.O. Box 2517 ALPHA onji eono 

Cypress. CA 90630 f f S',",’c‘S (714) 894-6808 

California residents, please add 6% sales tax. 

Versions available for IBM Professional Fortran 
or MICROSOFT 3.2 Fortran 
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EX S Y S 


A LOW COST EXPERT STSTEN 
DEVELOPMENT T OOL 

Create knowledge based, probabilistic IF-THEN rule expert 
systems 

Full available memory used and written in C for fast, 
efficient code 

700 rules per 64k of memory over 192k 

Performs backward chaining and can explain its logic 

ALL input is English text, algebraic expression or menu 
selection 

Numeric variables can be used and calculated by the expert 
system 

Trig, log, exp, sqrt functions supported 

Developed expert systems marketable WITHOUT ROYALTY 

Requires 256k and DOS 2.0 or higher 

DEMO DISK — Demo knowledge bases, text of manual, 
automated Instruction on how to use the program and ability 
to create and run rules - $10 (refundable with purchase) 
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IBM format compatible 9-track, y 2 Inch magnetic tape is the 
universally accepted media for mainframes and minicomputers. Now 
Catamount offers Loiv Cost, Lightweight 9-\rack Tape Subsystems for 
the IBM-PC/XT/AT computers which allow: 

• Reading tapes generated on mainframes and minicomputers. 

• Writing tapes to be read on mainframes and minis. 

• ASCII, EBCDIC and Binary tapes accommodated. 

• 800 bpi NRZI, 1600/3200 bpi PE, and 6250 bpi GCR format 
systems available. 

• Storage capacities up to 180 MB on a single reel. 

Systems come complete with comprehensive DOS command syntax 
oriented software. For OEM applications, the tape controller is available 
separately. 

For more information phone R. Scott Sayer, Sales Manager 
at (805) 584-2233 or write to: 


FULL PROGRAM — $295 + $5 postage and handling 


EXSYS INC, PO BOX 75158, CONTR. STA. 14. ALBUQUERQUE, NM 87194 
(505) 836-6676 


Catamount 

Corporation 


2828 Cochran St. 

Simi Valley, CA 93065 
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'‘BRIEF Is The Best Editor I Have Ever 
Used. I Switched. I Use BRIEF Regularly.’ 


Steve McMahon* 


Choosing the right program editor is an extremely 
important decision. After all, more time is spent with 
your prograrn editor than with any other category of 
software. A good program editor helps to stimulate 
creativity and produce programs of superior design. 

A poor program editor, on the other hand, can be 
worse than none at all. It can slow you down, get in 
your way, and make even the simplest tasks difficult. 

BRIEF - PROGRAM EDITING YOUR WAY 

Every programmer has an individual style that 
makes their work unique. Most program editors com¬ 
promise that style by forcing the programmer to con¬ 
form to their methods. Not so with BRIEF. 

BRIEF’S most powerful feature is its ability to 
conform to your way of programming. BRIEF can be 
easily tailored/customized to your individual 
preferences. For example, keyboard reassignment 
allows the keyboard to be used in whatever way you 
prefer. Keystroke macros allow long sequences of 
editor directives to be repeated by pressing a single 
key. Plus you can simultaneously work with 
numerous program and data files, and configure 
many windows to control BRIEF’S visual presentation. 

75% OF THE EXPERTS WHO 
HAVE TRIED BRIEF SWITCHED! 

(Call For Details) __ 


“A BONA FIDE UNDO” Steve McMahon - BYTE 
REVIEW “BUILD YOUR DREAM EDITOR” MARCH 1985 

Here are Steve McMahon’s exact words: “...BRIEF 
implements a true undo facility, by default allowing 
command-by-command recovery from the last 30 
commands...The number of commands you want to 
be able to undo can be changed.’’ (up to 300) “Only 
with BRIEF, though, was it possible to undo a macro 
that produced 4000 words of text with a single 
keystroke.’’ 

EVERY FEATURE YOU WANT 

BRIEF supports practically every feature you’ve ever 
seen, and some you probably haven’t thought of yet. 


• Edit Multiple Large 
Files 

• Windows (Tiled & 
Pop-up) 

• Unlimited File Size 

• Full UNDO (N Times) 

• True Automatic Indent 
for C 

• Exit to DOS Inside 
BRIEF 

• Compile programs 
inside BRIEF 

• Uses All Available 
Memory 

• Intuitive Commands 

• Tutorial 


• Repeat Keystroke 
Sequences 

• 15 Minute Learning 

• Reconfigurable 
Keyboard 

• Online Help 

• Search for “Regular 
Expressions” 

• Mnemonic Key 
Assignments 

• Horizontal Scrolling 

• Comprehensive Error 
Recovery 

• And ... a Complete, 
Compiled, Programmable 
and Readable 

Macro Language. 


Main (argc, argvl 


int 


iinclude .NineludeNctype.h" 


: Make.c 


int 


handle = 0; 




sa.h : 


typedef 

short 

> Fsa: 
ilifdef 
Fsa 


struct 


action, 
state; 

FSAJttIN 
‘ aucr- 


fsaUtS] = </* AlphanuM Co 


/M State 0. 

/* State 1. */ 
State 2. 
State 3. V 
/M State 4. */ 


IbX 
i: |; 

01 4, 


= Makefile.h = 


Makefile.h: 

^ This is the definitions fil 

^ Hopefully, it won't be unreasonab 
MM that have been written. 

MM/ 

typedef struct cMdjitruct 

char McMd_text; 

struct cMd_struct Mnext_CMd; 

} MCMd.Ptr, CMd; 


A TYPICAL BRIEF SCREEN 

Notice there are three windows on the 
screen simultaneously and each one is 
viewing a different file. The mainline of a C 
program is visible in the uppermost window; 
the programmer has run a syntax checking 
macro which found a mismatched open 
parenthesis in the arguments to the 
mainline. The other two windows show 
header files containing information crucial to 
the design of the program. BRIEF can have 
an unlimited number of windows and files 
accessed simultaneously. 


HisMatched open parenthesis. 


Line: 11 Col: 17 


2:17 PM 


BRIEF’S ONLY LIMITATIONS ARE THE ONES YOU SET 

BRIEF’S capabilities are limited only by your imagination. Once you’ve 
used BRIEF, you will NEVER want another editor. 

TRY BRIEF RISK FREE FOR 30 DAYS! 

Order BRIEF ($195) and try it for 30 days with a full money- 
back guarantee. CALL 800-821-2492 


AVAILABILITY: IBM-PC and Compatibles. 


AT, 


nd Compat 
■, & TANDY 


2000 


^Solution 


335-P Washington St., Norwell, MA 02061 (617) 659-1571 

'Steve McMahon's quote courtesy Suntype Publishing Systems. BYTE review by Mr. McMahon may be found in BYTE Magazine March 1985. 
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A Change in 

Command 

A program called COMZAP fixes 
a bug in DOS and permits relocation of 
COMMAND.COM to a VDISK or a fixed disk. 


EDWARD NISLEY 


P roducing a microcomputer operat¬ 
ing system, like any other com¬ 
plex project, requires communica¬ 
tion—among designers, programmers, 
documentation writers, and program 
testers. And despite the efforts of all 
concerned, the right hand does not al¬ 
ways know what the left hand has been 
doing until it is too late. PC-DOS pro¬ 
vides a classic example of this phenom¬ 
enon in its SET COMSPEC command; 
the resulting bug, however, is fixed 
easily by the program offered here. 

The DOS command processor is 
loaded from A:\COMMAND.COM when 
the PC is booted from a floppy disk. A 
portion of COMMAND.COM remains 
resident in RAM until the system is 
turned off, but a transient portion may 



be overwritten by a program requiring 
a large amount of l^AM. Moreover, 
when the large program terminates, the 
resident part of the command processor 
determines that the transient part has 
been destroyed and reloads it from 
the diskette hie. 

The DOS 2.0 and 2.1 manuals 
explain that DOS inserts the disk, path, 
and hie name of the COMMAND.COM 
hie it used during the initial boot pro¬ 
cess into the command processor s 
environment. Whenever the transient 
part is overwritten, DOS is supposed to 
use the environment string to locate 
COMMAND.COM for the reload. If the 
PC is booted from drive A:, the initial 
setting of the environment string is 
A:\COMMAND.COM. 
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COMMAND 


SET COMSPEC allows changing of 
the string describing the location of 
COMMAND.COM, so that it can be put 
on a VDISK or fixed disk, eliminating 
the need to keep the boot floppy disk 
in a drive A;. The new string is specified 
by entering the command SET 
COMSPEC=C:\COMMAND.COM, where 
C:\ specifies that COMMAND.COM is in 
the root directory of drive C:. But the 
programmer writing the resident part of 
the command processor must not have 
known about this, because regardless of 
what is entered using SET COMSPEC=, 


DOS stubbornly expects to find 
A:\COMMAND.COM. (This bug exists 
only in DOS 2.0 and 2.1; it is fixed in 
DOS version 3.0.) 

A little detective work with DEBUG 
reveals that the string DOS uses is 
located not in the environment, but 
somewhere deep within DOS. 
COMZAP.ASM (listing 1) is a utility pro¬ 
gram that finds that string and “zaps” 
(changes) the file name using the string 
specified by SET COMSPEC=. It works 
equally well with COMMAND.COM on a 
VDISK or a nonbootable fixed disk. Any 


subdirectory on any fixed disk or 
VDISK may be specified as the location 
for COMMAND.COM. 

Because the command processor is 
loaded after any device drivers are in¬ 
stalled and after the disk buffers speci¬ 
fied in CONFIG.SYS are allocated, die 
address of the string is not fixed. The 
first character of the string always has 
an offset address ending in 9, regardless 
of its segment address. 

COMZAP.ASM uses a three-instruc¬ 
tion loop to search for the leading A 
character. It tests only bytes at offsets 
ending in 9, thereby testing only 4,096 
bytes of the 64KB in each segment. The 
loop preincrements the pointer register, 
so when A is found the register con¬ 
tains the correct address. 

But simply searching for the string 
“A:\COMMAND.COM” at an offset of 
xxx9 is not sufficient because several 
copies of that string may be present in 
l^AM simultaneously. For example, if 
COMZAP.COM is on a VDISK, at least 
five strings exist: one in DOS, two in 
COMZAP.COM on the VDISK, and two 
in COMZAP running as a program. In 
addition, one string can exist in the 
copy of the environment in the PSP of 
any program loaded before the COM¬ 
SPEC was changed. (Murphy’s Law as¬ 
sures that at least one of those strings 
will begin at offset xxx9....) 

The DOS string, however, is always 
preceded by a b)^e containing binary 0. 
A few lines of code reject any A without 
a 0, thus eliminating the strings in 
VDISKs and programs. The final test 
compares the characters following A 
with the rest of the expected string. The 
first string to meet all three criteria is 
presumed to be the real thing. 

The string comparison operations 
fail without warning if the string crosses 
a segment boundary. To prevent this, 
the segment register is adjusted to point 
to the paragraph just before the start of 
the string. The register is restored if the 
string fails the test. Although the seg¬ 
ment-crossing situation happens only 
for strings starting at offset FFF9H, it 
may prove to be easier to adjust the 
segment for each comparison. 

After the DOS file string is located, 
COMZAP searches for the COMSPEC = 
string in the program environment area. 
Offset 002CH in the PSP contains the 
environment area segment address, 
with the strings beginning at offset 
OOOOH within that segment. For details 
on the environment, refer to the DOS 
2.0 or 2.1 Technical Reference Manual. 

Once both strings are located, 
COMZAP copies the environment string 
into the DOS file name string. DOS ap- 



WHEN IT'S TIME TO MAKE YOUR MOVE 

Lattice® Cross Compilers Help You Hit Your Target On Time 

Lattice Cross Compilers let you take advantage of the speed and structure of 
a large multi-user system to develop C programs for popular MS-DOS and PC- 
DOS personal computers! 

Use your IBM mainframe, DEC minicomputer, or UNIX system to give you 
centralized source management, rapid compilation, and access to high-speed 
peripherals. Since the Lattice C Cross Compilers are fully compatible with the 
MS-DOS and PC-DOS native compilers, you can compile and link on the main¬ 
frame or the micro interchangeably. 

The industry-standard Lattice iAPX86 C Compiler is available for IBM VM/CMS 
and MVS/TSO, DEC VAX/VMS and VAX/UNIX, and a variety of MC68000/UNIX 
and iAPX/XENIX systems. Lattice also provides a version of the popular PLINK86 
and PLIB86 librarian for each host system plus the appropriate file transfer soft¬ 
ware so you can move source and object code between the mainframe and the 
microcomputer. 

Lattice Cross Compilers are available from Lattice, Inc., SAS® Institute,UniPress, 
and Hewlett-Packard. 

Make your move now. Call Lattice today! 

International Sales Offices 
Belgium: Softshop. Phone: (32) 53-664875 
England: Roundhill. Phone: (0672) 54675 
Japan: Lifeboat Japan. Phone: (03) 293-4711 
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Lattice, Inc. 

P.O. Box 3072 
Glen Ellyn, IL 60138 
Phone (312) 858-7950 
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pears to allow as many as 38 characters 
for the file name and the name must be 
followed by a byte containing a binary 
0. If deeply nested subdirectories are 
used, take heed: COMZAP will truncate 
the file specifier at 39 characters to 
avoid overwriting DOS data. If this oc¬ 
curs, the resident part of the command 
interpreter will be unable to reload the 
transient part and the PC will become 
irretrievably hung. 

With a working version of COMZAP 
ready, add the following two lines to 
the AUTOEXEC.BAT file: 

SET COMSPEC = C:\COMMAND.COM 
COMZAP 

Make sure that the C: disk has a copy of 
COMMAND.COM in the root directory 
at all times or the PC will insist on “In¬ 
sert COMMAND.COM disk in drive A: 

Do5 always attempts to 
reloadCOMMAND.COM 
from the boot disk. 


and strike any key when ready” forever. 
(Since this message was not patched, 
DOS appears to be looking for 
COMMAND.COM on A:, even tliough it 
is actually searching on C:.) At this 
point, it is not possible to copy 
COMMAND.COM to C:, therefore, 
rebooting is the only way out. 

If a fixed disk has COMMAND.COM 
located at the end of a multilevel direc¬ 
tory tree, put the complete path needed 
to locate it in the SET COMSPEC= state¬ 
ment. For example: 

SET COMSPEC = C:\PROGRAMS\DOS20 
\ COMMAND.COM 

The drive letter always should be in¬ 
cluded so DOS searches the correct 
disk. If it is omitted, DOS assumes that 
the COMSPEC string refers to a subdi¬ 
rectory on the current disk. 

During the initial cold boot DOS 
computes a checksum on the contents 
of the COMMAND.COM file. The 
COMMAND.COM file specified using 
COMSPEC and COMZAP must be a di¬ 
rect copy of the COMMAND.COM used 
to boot the PC. If it is not identical, 

DOS will refuse to reload the transient 
part. This problem surfaces if a patched 
version of COMMAND.COM is booted 
with a “vanilla” version. 


Edward Nisle\’ is an independent microcom¬ 
puter consultant in Poughkeepsie, New York. 


MULTI-FILE 
EDITOR 

with 

WINDOWS 

-I- 5.’^ tax in CA 
+ 5 shipping (3-8 days) 

+ 8 shipping (2 days) 
-1-10 shipping Canada 

FREE TRIAL PERIOD 

HEX/DATA EDITING 
Only Edit Tool has: 

— Full screen display in HEX and/or ASCII 
— View Hex in 1 window, text in 2nd window 
— Enter any Hex data on screen (00 - FF) 

— Edit ANY file, including graphics, unreadable 
data and packed Cobol fields 
— Display lines 60,(XX) characters long 
— Patch exe and com program files 
— Edit EBCDIC files without conversion 



• Standard Features 

— Test actual product/Do NOT pay in advance 

— Edit or Browse 20 files/Zoom windows 

— Edit files larger than memory/2 Meg easy 

— Undo 2(X)0 changes, even huge deletes 

— Path support and complete set DOS commands 

— Word processing features/Tabs/Wordwrap etc. 

— Find & Replace with wildcards and ranges 

— Build new commands with key macros 

— 300 page manual and online help 

— Customize editor/set colors in startup file 


AMERISOFT EDIT TOOL™ 


TOLL FREE 800 


AmeriSoft • 345 South McDowell #410 
Petaluma, CA 94952 • 707-778-8594 
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• DOUBLES THE EXPANSION BOABD 
CAPACITY OF THE PC 

• INTERFACES TO PC THRU SIGNAL CON¬ 
DITIONED CABLE ASSEMBLY WHICH 
OCCUPIES A SINGLE SLOT IN PC 

• SYSTEM INCLUDES CABINET WITH 6 
SLOT BACK PLANE AND 4 OUTPUT 
POWER SUPPLY, INTERFACE CARD 
AND CONNECTING CABLE - $695 


•ii im 20 MEGABYim capacity ' 

•DOS 2.0 COMPATIBLE 
•SYSTEM INCLUDES DRIVE INSTAUED 
IN CABINET WITH POWER SUPPLY, 
INTERFACE CARD FOR INSTALLATION 
IN PC AND CONNECTING CABLES 
10 MB - $1595 20 MB - $1895 


-m- DESERT 
TECHNOLOGIES 


RO. BOX 41628 
TUCSON, AZ 85717 
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COMMAND 


LISTING 1: COMZAP.ASM 

page 76,132 
title COMZAP.ASM 


Program to force DOS 2.0 and 2,1 to reload COHMAND.COM 
using the file name specified by SET C0MSPEC= 

Particularly useful with VDISKs and non-bootable 
fixed disks. 

The DOS 2.0 and 2.1 SET C0MSPEC= command does not work as 
documented. DOS will always attempt to reload COMMAND,COM 
from the root directory of the disk drive used during 
system initialization (the boot disk). 

This utility finds the string A:\C0MMAND.C0M in DOS 
and replaces it with the file name set by SET COHSPEC= 

How it's done: 

The BIOS memory size interrupt determines the 
range of RAM searched for the string. 

The string A:\C0MMAND.C0M always starts at an 
offset address xxx9, with a binary zero byte at 
offset xxx8 just preceding it. These observations 
are used to distinguish the true DOS file name from 
the string elsewhere (as in the program .COM file 
a VDISK or the program as loaded in RAM) 

Offset 2C in the PSP contains the segment address of 
the environment area passed to this program. The 
COHSPEC= string is located within the environment. 

The C0MSPEC= string is copied to the DOS string area 
and displayed on the screen as it is being copied. 

If the C0MSPEC= string is too long, your PC is dead! 

The string is truncated to fit the largest space 
available, which means that it cannot be used to 
reload the command interpreter. Power-off time! 



the 

'^source debugger 
for lattice C 

Your time and convenience come 
first! The MSD C Debugger'** is the last, 
and perhaps final, word in programming 
assistance for Lattice C users. C Debugger 
produces a high level view of C programs 
via function names, line numbers, variable 
names and C data types, plus a low-level view 
of machine addresses and instructions for 
testing assembler language functions. 

More features include: 

• All documentation is prepared for 
programmers. 

• Online help screen throughout the 
process. 

• Capability to single step 
through your program. 

» Set break points, examine registers and 
variables. ^ 

$165.00 -f $3.50 shipping 


To order, call or write: 

MICRO-SOFTWARE DEVELOPERS, INC. 

214V2 W. Main St. • St. Charles, IL 60174 
312/377-5151 

Lattice C is a trademark of Lattice, Inc. 

Microsoft is a trademark of Microsoft Corp. 
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Assumpt 1 ons: 

- DOS 2.0 or DOS 2.1 

- Power-on boot drive is "A" 

- You have enough RAM in your system that the 

string is not in the last segment. The last segment 
is not checked, except in 64K systems. 

- The SET COMSPEC string is not too long. The maximum 
length is one less than the number defined in cspecmax. 

Exit: DOS function 4CH is used to pass a return code 
code 0 = success! 

code 1 = DOS file name string wasn't found 

code 2 = COMSPEC string wasn't fourxi 

code 3 = COMSPEC string was too long, truncated 


page 


; hocus pocus to start up the assembler 
; and get the addresses correct for a .COM file 

comseg segment 'codeseg' 

assume cs:comseg,ds:comseg,ss:comseg,es:comseg 

comzap proc 

org 100H 

start: jmp around 


The file name we are trying to find. The leading 
OFFH byte ensures that this file name isn't preceded 
by a binary zero. This prevents incorrect matching 
when Murphy puts it at the correct offset. 


db 

OFFH 


boot ID db 

'A' 

; the normal boot disk 

CCstr db 

':\C0MMAND.C0M' 

; last part of string 

CCstr_l equ 

$-CCstr 

; string length 

' 



; The C0MSPEC= 

String header in 

the environment area 

specstr db 

'COMSPEC=' 


specstr_l equ 

$-specstr 

; string length 


; Various & sundry constants 


FN_hexit dw 

0009H ; 

file name offset hexit 

env_seg_at equ 

002CH ; 

address of environment segment 

prt_chr equ 

02H 

DOS single-character output 

prt_str equ 

09H 

DOS print-string function 

quit equ 

4CH 

DOS termination function 

mem_sz equ 

12H 

BIOS memory-size interrupt 

dosint equ 

21H 

DOS function interrupt 

cr equ 

ODH 

useful characters 

If equ 

OAH 


term equ 

'$' 

the prt_str terminator 

; A macro to simplify the DOS interface 

DOScall macro 

D0S_fn 


mov 

ah,D0S_fn 


int 

dosint 


endm 



page 



; Variables 



FNat label 

dword ; 

seg:offset address of 
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FM_off 

dw 

0 ; DOS file name string 

FN seg 

dw 

0 

cspec 

at label 

dword ; seg:offset of COMSPEC= 

cspec 

off dw 

0 ; string in environment 

cspec_ 

seg dw 

0 

cspecmax equ 

39 ; longest string allowed 



; includes trailing zero 

last_seg dw 

0 ; last segment to check 


; Messages 


MsgO 

db 

•COMZAP: a DOS fixit uti1ity',cr,If 


db 

'Revised 4 April 85',cr,lf 


db 

cr,lf 


db 

'Searching for A:\C0MMAND.C0M...' 

CrLf 

db 

cr,If,term 

Msgl 

db 

' » not found.',cr,If 


db 

" » Remember that C0MZAP.COM can " 


db 

cr. If 


db 

' »• be run only once per cold boot' 


db 

cr,If,term 

Msg2 

db 

cr. If 


db 

•The DOS command interpreter will be ' 


db 

'reloaded from ',cr,lf 


db 

' ',term 

Hsg3 

db 

'Searching for C0MSPEC= string...' 


db 

cr,If,term 

Hsg4 

db 

' » not found.',cr,If 


db 

' » Did you use SET C0MSPEC=filespec' 


db 

cr. If 


db 

' » before running COMZAP.COM?' 


db 

cr,If,term 

Msg5 

db 

cr,lf 


db 

• » WARNING: COMSPEC String too long,' 


db cr,lf 

db ' » DOS will not reload the interpreter' 

db cr,If,term 

page 


; Start of the program code 
; Show some identification 

around: cld ; set increment mode 

mov dx,offset MsgO ; show ID message 
DOScall prt_str 


Get storage size and convert to segment address. 

Because the last segment may not be full, we will not 
test it for the string. 

Because we are testing in units of 64K (full segments) 
only the high-order hexit of the segment address 
is useful in comparisons. 

64K PCs (are there any left?) are special-cases. 

memsz ; storage in IK units 

cl,6 ; shift MSB to bit 15 

ax,cl 

ax,0F000H ; isolate 64K seg hexit 

oneseg ; handle 64K machines 

ax,01000H ; set last segment 

last_seg,ax 


; Search for the starting "A" in "A:\COMHAND.COM" 

; The inner loop uses CMP to check the 4096 offset 
; addresses ending in the hexit 9 in each segment. 
; The outer loop verifies inner-loop hits and ticks 


int 

mov 

shl 

and 

jz 

sub 

oneseg: mov 


howto be 
twopboes 
at once 


OEM and reseller inquiries invited. 


Introducing TURN-ON''' The Intelligent Power Controller. 

Rnally you can access your remote computer without leaving 
it on. Avoid unneeded wear and power damage by turning on 
your computer only when needed. 

TURN-ON is ideally suited for unattended computer phone 
networking. With TURN-ON, a simple phone call powers up 
your computer system for remote data processing and 
automatically powers it down when complete. Using 

TURN-ON you can leave your computer on to 
complete batch pr(x:essing and it can power 
itself down when done. Protect your 
computer with TURN-ON’s built-in surge 
suppression and optional security 
software. 

Oall or write today for our free data 
sheet and the name of your dealer 
that carries TURN-ON. 


Computer Power Inc, 

150 Green Valley Road Scotts Valley CA 95066 (408) 438-5007 
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; the segment addresses at the end of segments 



mov 

al,bootID 

; the test byte 


mov 

bx,0000H 

; first segment address 


mov 

es,bx 

; into segment register 


assume 

es:nothing 

; tell the assembler 

CClpO: 

mov 

si,FN_hexit 

; get offset address 


sub 

si, 001 OH 

; fix for pre-increment 


mov 

cx,1000H 

; 64K/16 = # of 9s 

CClpI; 

add 

si,0010H 

; tick offset pointer 


cmp 

al,es:[si] 

,* test the byte 


loopne 

CClpI 

; loop if not equal 


; Inner loop ended; 

; if "not equal", the entire se^nent has been examined 
; without finding a qualifying "A", so go to next seg 

jne nextseg 


; We've found an "A" at an offset xxx9 
; if it's preceded by a binary zero, look closer... 

cmp byte ptr es:[si-1],00H 
je testmore ; hmm... looking good! 

page 


; The "A" doesn't pass muster, so continue with the 
; next byte in the segment. 

; If CX is zero, all bytes have been tested, 

; so we must step to the next segment 

cmp cx,0 


jne CClpI 

imp nextseg 


; An "A" and binary zero have been located!!! 

; Time to compare the strings. 

; Save the current state. Just in case it's a miss 

testmore: 


push 

si 

; save current offset 

push 

es 

; ... segment 

push 

CX 

; ... count 

push 

ax 

; ... test byte 


Set the segment address to the paragraph just before 
the string to avoid overriding the segment bouxJary 
This is complicated a bit by the restricted nature of 


; the 8088's 

"general" registers 


mov 

bx,si ; 

get current offset 

mov 

cl,4 ; 

convert to paragraphs 

shr 

bx,cl 


mov 

cx,es ; 

add the segment 

add 

bx,cx 


mov 

es,bx ; 

set in in seg reg 

mov 

FN_seg,bx ; 

save segment 


Set up the offset addresses to the known string and 
the candidate we just found 
The candidate offset is always FN_hexit by definition 

mov di,FN_hexit ; known candidate offset 

mov FN_off,di ; save offset 


VAX EDT ON THE IBM PC 

Moke your life easier. Mainframe editing on your PC with 
Boston Business Computing's PC/EDT. 


Full VAX EDT Capability 

Standard EDT keypad layout on 
IBM AT 

Runs on IBM PC/XT, AT and 
compatibles. 

$220.00 (Mass, residents add tax) 

Boston 

Business_ 

Computing, Ltd. 

1211 North Main Street, Randolph, MA 02368 (617) 986-8050 
Major Credit Cards Accepted 

VAX Is a trademark of Digital Equipment Corporation • IBM PC/XT and AT are trademarks of IBM 
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inc di ; step over "A” 

mov si,offset CCstr ; known string 

tnov cx,CCstr_l ; ... its length 


; After all that, this is the string comparison. 

; Registers are restored before the branch simply to 
; avoid a double branch. 

; The CHPS operarxis are coded for human readability. 
; Failure returns us to the inner test loop above. 

; Success passes us to the COMSPEC= string search. 


rape 

cmps 

byte ptr ds:[si3,es:[di] 

pop 

ax 

; restore saved regs 

pop 

cx 


pop 

es 


pop 

si 


jne 

CClpI 

; no good, continue 

Jtnp 

gotf 1 le 

; swell, break out 

page 


; Outer loop ending... 

; Didn't find the string in this segment 
; Tick the segment until we've completed the search. 

; Remember that the RAM in the last segment will not 
; be examined because the segment may not be filled 
; with RAM... 

; A tidge more code would make the search complete, 
nextseg: 

mov bx,es ; tick segment pointer 

add bx,1000H 

mov es,bx 

cop bx,last_seg ; done? 

jbe CClpO ; nope, back to loops 

mov dx,offset Msgl ; present error message 

DOScall prtstr 

mov a1,1 ; return code 

DOScall cpjit 

page 


Tah-0AH« Found the DOS file specifier in RAM. 

Now we have to look for the COMSPEC string. 

Each string in the environment is terminated with a 
binary zero. The end of the environment area is 
marked by two binary zeros. 

Note how the "general" pointer registers aren't... 


gotfile: 

mov dx,offset Msg3 ; say where we are 
DOScall prt_str 


mov 

si,env_seg_at ; 

points to env seg ptr 

mov 

es,[sil ; 

pick 1^7 segment addr 

mov 

cspec_seg,es ; 

save seg addr 

findspec: 



mov 

di,cspec_off 

; get offs addr 

cmp 

byte ptr es:[di],00H ; at end? 

je 

nospec 

; sigh, give up 

mov 

si,offset specstr 

; test string 

mov 

cx,specstr_l 


repe 

cmps byte ptr ds:[si],es:[di] 

je 

gotspec 

; kapow! 

mov 

si,di ; 

use right "general" reg 

junkit: lods 

byte ptr es:[si] 

; scan for end 

cmp 

al,00H 


jne 

junkit 


mov 

cspiecoff ,si 

; set up pointer 

jmp 

findspec 

; and try again 


mJiSP: 

«..X0lllH0N 

USF! 

muLISP™ is an uncommonly good 
Al programming environment for 
MS-DOS™ and PC-DOS™ 
computers. Compare it with a merely 
COMMON LISP (Golden Common 
Lisp® Version 1.00): 

143 sec. 512K $495 



muLISP GCL muLISP GCL muLISP GCL 

Execution Memory Retail 

Time Required Price 


Write for a more detailed comparison. 
We also offer muMATH™, the symbolic 
math calculator for micros. 

Golden Common Lisp is a registered trademark of 
Gold Hill Computers. 

mibfi 
SsJ UJcirehou/Ci 


P.O. Box 11174, Honolulu, HI 96828-0174 • (808) 734-5801 (After Noon PST) 

MC/VISA MCI ID: 241-7437 ©1985 Soft Warehouse 


Name_ 

Address. 
City_ 


Company. 
Position _ 


I’d like to know more about muLISP 
and muMATH. Please send me 
more information today. 


.State_Zip 


I 

I 

I 

I 

I 

I 

I 

I 
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fiauciur un i «ii<a«miuruna tuvvAx^ nauut.run 1 JlULl'lllUrUnSTU 

AECDTHiJKAMNOPQRZTUVWXYZABCcfe L i k 

HI JXXTOQPQieSJUVV 

Bbcdefi 
\Sghli\ 
I jklnn 
(pqra ti 
3tu vw: 
[cyzab( 
t)crcfe4>' 


PrintShop 

for your dot 
matrix printer 

Letter QuaUty 

PrintShop drivers; 

capabilities printing on a dot 

mSe fon-s, ion. 

matrix Pinter, v pionochrome 

editing, ^ print MacPaint 

graphics screen pnnL pn 

pictures, ^.^riter Epson and 

PC-DOS for ImageWnter, e-p 

coinpatibles. 

phone: 312/76MT57 

$ 49.95 


ih Imni 
Icirsti 
Ituvu: 

jxahi 
2def( 
^hi j} 


tu 


V/SA, 


or 


prepaid 


\AffTo\ MNOPORc^TiiVMXY7ARrnrFr:M I.ik^ \ 
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SCIENTIFIC 
POP UP CALCULATOR 


How Many Times Have You Had To Reach For A 
Hand Held Calculator While using Your PC? 

WELL REACH NO MORE! 

Introducing The KSH-1 Full Function Scientific 
Pop Up Colculotor ■ The Colculator With A Difference. 

No longer do you hove to contend with just 4 functions on a pop up 
calculator. The KSH-1 calculator provides all the functions available on 
the HP-11C plus more: 

• Calculations to 18 digits (17 disployoble) 

• Ability to insert result directly in foreground program 

• Graphically presented (no references cords needed) 

• Program steps and error messages displayed in English 

• All stock registers viewable simultaneously 

• Number base conversions (hex, binary, octal, decimal) 

• Save/recall programs to disk 

• All KSH-1 calculator software is RAM resident (-35K) 


Requirements: IBM PC, XT, AT, or true compatible with 64K (128K 
recommended); monochrome or color, 1 drive, DOS 2.0 or later 

Price: $49.95 (either plain or 8087 version) 

$59.95 (both versions) 

Terms: $3 shipping. Visa, Mastercard, M.O., check 

Tenn. add 7.25% soles tax 

All orders include free Microsoft Mouse support version. 

(MOUSE NOT INCLUDED) 

K Software House 

Rt. 2, Box 8381 
Unionville, TN 37180 
(615) 294-5090 



CIRCLE NO. 146 ON READER SERVICE CARD 



Didn't find a 

1 C0MSPEC= string 

in the environment. 


Return to DOS 

with an error code. 

nospec: 



roov 

dx,offset Msg4 

; show a sign 

OOScall 

prt_str 


mov 

al,2 

; set return code 

DOScall 

quit 


page 




Found the C0MSPEC= string in the environment area 


ES.'DI now points to the start 

of the file spec string 


Need to get source in DS:SI and target in ES:DI 


Transfer the 

C0MSPEC= string to the DOS file string 


and display it as it is transferred. 

The trailing binary zero is transferred as well, to 


overwrite any previous file name you may have 


manually inserted into the DOS file string while 


debugging this program... 



The string will be truncated to prevent stamping on 


other DOS data following the 

file name area. 

gotspec: 



mov 

cspec_off,di 

; save offset 

mov 

dx,offset Msg2 

; say what's happening 

DOScall 

prtstr 


mov 

cx,cspecmax 

; max length allowed 

les 

di,FN_at 

; DOS string address 

Ids 

si,cspec_at 

; COMSPEC string addr 

xfer; lods 

byte ptr ds:[si] 

; COMSPEC char 

stos 

byte ptr es:[di3 

; to DOS char 

cmp 

al,00H 

; hit the end? 

]e 

a1Idone 

; yc^, quit 

mov 

dl,al 

; nope, show it 

DOScall 

prtchr 


loop 

xfer 

; repeat for count 



; if fall through, error! 

mov 

ax,cs 

; restore DS 

mov 

ds,ax 


mov 

dx,offset Msg5 

; tell about truncation 

DOScall 

prt_str 


mov 

al,3 

; set return code 

DOScall 

quit 


; Done with transfer and display 

, return to DOS 

alIdone: 



mov 

ax,cs ; 

; restore DS 

mov 

ds,ax 


mov 

dx,offset crlf j 

; insert some space 

DOScall 

prt_str 


mov 

al,0 ; 

; good return code 

DOScall 

quit ; 

: and exit 


page 


hocus pocus to turn off the assembler 
arxi set up .COM starting address 


comzap endp 
comseg ends 
end start 
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EXPANDING 

and 

NETWOWIW 

MICROCOMPUTERS 

dUeOOboa^ 

Oeotia 



Get the MOST out of 
Your Microcomputer 
by Using One 
Comprehensive Guide.. 

Expanding and 
Networking 
Microcomputers 

The Complete and 
Up-to-date Guide to 
over 600 Boards tor 
Apple and IBM PCs 

Authors: Dennis Longley, Michael Shain 

Complete in coverage and pragmatic in approach, this guide 
analyzes the role of expansion boards in business and industry 
and describes in detail the boards currently available for the 
major micros. A specific-applications listing provides easy 
access to information on boards appropriate for any given use. 
Featured are ideas on expanding your micro with memory, 
graphics, and hard disk upgrade; scientific and industrial 
applications; and much more. 

Board comparison charts, proprietary network listings, BUS 
standards, and a listing of all manufacturers of boards will make 

Expanding and Networking Microcomputers an invaluable 
reference source for business professionals who want to get the 
most out of their microcomputers. 

April 1985. 0-444-00956-6. Approx. 300 pages. Paper. $39.95 

Elsevier Science Publishing Co., Inc. 

P.O. Box 1663, Grand Central Station, New York, NY 10163 

ELSEVIER 5/85 NH147 
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Real Time Devices' GPlOO is ca^bility GPIB interface 
that includes high-speed softwam-forIhe incredible single 
quantity price of $299. * 

• Over 40 high and low level GPIB commands 
•Fast assembly language extensions to BASIC 
•DMA and interrupt capability 
•Comprehensive tutorial/instruction manual 

•No hidden software, cabling, or documentation charges 
•Supports up to 15 devices 

• FORTRAN, PASCAL, and FORTH extensions available 


Even if you're not familiar with GPIB interfacing, the GPlOO 
will have you controlling this powerful bus in no time at all, 
allowing you to focus on your application requirements. 

So if you've been intimidated by the complexity or cost of 
other IBM PC/GPIB implementations call on us to help — 
you'll be pleasantly surprised. 

Real Time Devices, Inc. 




1930 PARK FOREST AVENUE 
P.O. BOX 906 

STATE COLLEGE. PA 16804 
(814) 234 -8087 


ATTENTION 
DISK JOCKEYS 

Give your PC Drive Power! 


Vfeature 

for IBM AT, XT and compatibles 
supports BIG disks 
secures disk data. 

Vfeature operates with AT- and XT-compatible 
hard disk controllers. 

Golden Bow Systems 

$70.00 

Add $3 tor shipping/ 
handling - 
California residents add 
6% sales tax 
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Enhance your IBM™ PC Network 



IBM PC Network Products 

PcPhone™ — an electronic ‘chat’ system for interactive communication 
between networked PCs 

• provides the user with an inter-PC communication mechanism 

• is easy to learn, easy and quick to use 

• offers directory assistance when placing a call 

• uses full duplex communication with split screens 

• is installed as a RAM resident program 

• is activated by a single key-combination suspending current 
application 

• provides incoming call notification by ringing bell even while 
current application is running 

• runs with or without the IBM PC Network Program 

• runs under Topview or standalone with realtime performance 
Minimum PC requirements for standalone operation: 

IBM PC/XT/AT or compatible. 64K extra memory, floppy disk, 
and IBM PC Network hardware 


Cost: 3 PCs = $49, 8 PCs = $199, 16 PCs = $299, 32 PCs = $399, over 
32 PCs = $499 (any purchase credited toward future upgrade) 


Welcome: (Verbal/Confirming) Company Purchase Order; otherwise CIA: 
Company Check, personal check, or COD. USA orders add $3.00 for 
shipping and handling. Texas orders add sales tax. 


PC Network Specialists, Inc. 

13109 Chandler Drive 
Dallas, TX 75243 
(214) 783-6313 


IBM is a trademark of International Business Machines Corporation. 
PcPhone is a trademark of PC Network Specialists. Inc. 


JULY 1985 
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Turbo Pascal and BASIC 
Science/Engineering Tools 

Save time and money by incorporating these accurate, 
pretested Turbo Pascal and BASIC procedures/subroutines 
into your own custom applications programs. Developed 
by experts in each field, these tools can save hundreds of 
hours of research and program development time. All tools 
are supplied on IBM PC compatible diskettes and come 
complete with detailed documentation and source code 
listings. 

The Turbo Pascal and BASIC Science and Engineering 
Tools Include; 

• General Statistics • Solutions of Equations 

• Multiple Regression • Matrix Math 

• Curve Fitting • Linear Programming 

• Integration • Data Smoothing 

• Fourier Analysis • Graphics - scatter plots, 

• File Transfers to Lotus 1-2-3 line plots, bargraphs. 

Ordering Information for Science and Engineering Tools: 
Description Model # Price 

IBM PC/AT Turbo Pascal Version IPC-TP-006 $69.95 

IBM PC/AT PC Basica Version IPC-BA-006 $69.95 

To order or for free information call or write: 

Quinn-Curtis (617) 969-9343 

Software Division 

7 Fredette Rd. MasterCard and 

Newton Centre, MA 02159 Visa accepted 

Turbo Pascal is a registered trademark of Borland International, Inc. 

IBM is a registered trademark of International Business Machines Corp. 

Lotus 1-2-3 is a registered trademark of Lotus Corp. 
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1 DYNAMIC RAMS 

STATIC RAMS 

41256 

256K X 1 

120 ns 

$ 4.95 

6264LP 

8Kx8 

120 ns 

$ 8.50 

150 ns 

$ 4.25 

150 ns 

$ 7.25 

4164 

64Kx1 

120 ns 

$ 1.50 

6116P 

2Kx8 

120 ns 

$ 2.60 

150 ns 

$ 1.10 

150 ns 

$ 2.35 

200 ns 

$ 1.15 

5514 

1Kx4 

200 ns 

$ 4.95 

E. PROMS 

300 ns 

$ 4.45 

27256 

32Kx8 

250 ns 

$12.00 

8000’s 

27128 

16Kx8 

250 ns 

$ 4.95 

7201 

$ 7.25 

8253-5 

$ 3.75 

27C64 

8Kx8 

200 ns 

$ 7.75 

765A 

$ 7.25 

8255A-5 

$ 3.75 

2764 

8Kx8 

200 ns 

$ 4.10 

8085A 

$ 3.95 

8748 

$12.25 

250 ns 

$ 3.40 

8088 

$ 8.75 

8749HD 

$15.50 

450 ns 

$ 3.20 

8155 

$ 3.25 

8755A 

$16.75 

2732A 

4Kx8 

200 ns 

$ 3.95 

8251A 

$ 3.50 

!• For more parts not 1 

1 listed here. Please call 1 

250 ns 

$ 3.75 

• SPECIAL ITEMS 

2732 

4Kx8 

450 ns 

$ 3.25 

8087-2 $130.00 

2532 

4Kx8 

450 ns 

$ 4.95 

8087-3 $105.00 

2716 

2Kx8 

450 ns 

$ 2.65 

80287-3 $225.00 


PRINTERS AND KEYBOARDS 


*Macle in Japan, high quality product with one year warrantee. _ 

SX-100 cps PRINTER _ $189.00 

SX-130 cps PRINTER (IBM Compatible) _ $199.00 

SFK-201B KEYBOARD (IBM Compatible»Capacity Type) $119.00 


I.C. EXPRESS 


15358 Valley Boulevard, City of Industry, CA 91746 
Phone:818-369-2688 (Mon-Fri-S-S) 

ORDER TOLL FREE 

800-892-8889- 800-882-8181 

EXCEPT FROM CALIFORNIA CALIFORNIA RESIDENTS ONLY 

Call lor current prices & volume discounts. Prices are subject to change. 

TERMS; Minimum order S10.00. California residents must add 6.5% sales tax. 
Shipping & Handling: UPS Ground $3.00, UPS Air $5.00 (under 1 lb.) 

ALL MERCHANDISE IS 100% GUARANTEED. 
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What IBM® 
left out... 

The Enhancef" offers: 

• BIOS Enhancer reduces eye-strain with flicker-free scroll*, adjust¬ 
able rate of display, touch a key to see text that has scrolled away* (or 
other display pages*), optionally pause at screen full, choose an 
attribute (color) for input, switch to non-blinking reverse-video block 
cursor, more 

• Keyboard Device expands keyboard buffer (variable up to thousands 
of keystrokes), open KBD device to read, write, and flush the buffer; 
supply input to interactive programs from batch files 

• Status Line reserves bottom line of screen for status information; 
displays keyboard buffer and allows simple editing, displays Caps- 
Lock, NumLock, and Hold (ctrl-NumLock) states; avoids conflict 
with full-screen applications, can expand display and use a 26th line* 

• Resident Clock time display at the touch of a key or on status line, 
optionally chimes on the hour and half-hour, reminds you of 
important events with alarm and message 

• Character Menu eases entry of special/graphics characters 

• with Color Graphics Adapter 


“The Enhancer” 

$50 

For IBM PC and PC/XT with DOS 2.0 or later. 
Not copy protected. Make check/MO payable to; 

GENERAL SOFTWARE 

Dept. 21 P.O. Box 3272 
Boulder, CO 80307-3272 

Colo. res. add 3.6%. Foreign orders please inquire 
IBM* is a registered trademark ol IBM Corp. 
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New for IBM PC/XT/AT 
low cost mag tape subsystem 

• Fast controller—40Kbytes/second 

• New MAINSTREAMER"“ tape drive 

• Small size, lightweight 

Send for our complete drive and interface manuals so 
you can evaluate and compare. Only $25 for both. 

Tape systems are also available for all other RS-232-C 
interfaces. Call or write attn: IBEX Applications 
Engineer today. 


IBEX 


Right for the times 

IBEX COMPUTER CORPORATION 

20741 Marilla St., Chatsworth, CA 91311 
(818) 709-8100 TWX: 910-493-2071 
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what every IBM PC user 
^ould asK before buvin: 
ttie“Sicler”10MBhar 


isi 


When a company offers a superior qual¬ 
ity 10 megabyte Winchester hard disk 
for only $795, it’s bound to raise a few 
eyebrows... and a lot of questions. The 
fact is, you’re probably already wonder¬ 
ing “Can I really get a 10 megabyte hard 
disk that’s relink for only $795?” The 
answer is: ABSOLUTELY.. .when you 
choose the Sider from First Class 
Peripherals. 

What’s so great about the Sider? 

For starters, the Sider lets you boot your 
IBM PC* or PCIXT directly off the 
hard disk—unlike some other Winches¬ 
ter subsystems. Rebooting is also trou¬ 
ble-free. And the disk is partitionable, 
giving you a convenient way to organize 
your data, as well as access the informa¬ 
tion you store. 

What’s more, a small “footprint” 
lets you incorporate the compact Sider into 
your existing computer set-up with ease. 

In addition, with the Sider, you not 
only pay far less for the subsystem, you also 
save money on installation. Because, unlike 
other 10 MB systems that require the 
purchase of expensive “extras,” the Sider 
is Jdug and play. Everything you need is 
provided, including cables, host adaptor, 
installation software and manual. 

What makes it so reliable? 

To start, the Sider is manufactured, and 
sold exclusively, by First Class Peripherals, 
an innovative computer company which is 
backed by Xebec. The computer industry’s 
leading manufacturer of disk controllers. 
Xebec has over a decade of experience 
serving customers like IBM, Toshiba, Texas 
Instruments and Hewlett Packard. It’s this 
kind of expertise that helps assure the 
Sider’s performance. 

Special design features further en¬ 
hance reliability. The Sider’s controller is 
the field-proven, industry standard Xebec 
S1410A. And Xebec’s 3200 drive tester, the 
toughest in the industry, ensures error-free 
media to keep the Sider operating reliably, 

*Musl contain hard disk ROM. 



“Onfy^F” 

longer. A self-contained power supply also 
adds to dependability by eliminating the 
risk of heat build-up that could cut PC 
component life. One more assurance of the 
$795 Sider’s quality: it’s UL Approved and 
FCC Class B rated. 

But why is it only $795? 

You pay less for the Sider than for other 10 
MB hard disks simply because you’re pay¬ 
ing for the superior quality components 
inside the unit, not for a lot of retail over¬ 
head costs. Since First Class Peripherals 
sells direct, you avoid dealer and dis¬ 


tribution expenses, and pay only for 
the product. 

What about a guarantee? 

Like many experienced PC users, you 
may be reluctant to buy a hard disk 
priced at only $795 without first seeing 
for yourself how it performs. That’s why 
First Class Peripherals offers you a re¬ 
assuring, money-back guarantee that 
eliminates any risk on your part. Simply 
order the Sider and use it for 15 days. 
Then, if you’re not entirely satisfied, 
return it and receive a full refund—no 
questions asked. 

The Sider also comes with a full 
one-year limited warranty. Plus, there’s 
a convenient, toll-free hotline you can 
call anytime you have a technical or 
service question, or need help. 

Don’t delay. 

Order the Sider now. 

To receive the Sider 10 megabyte Win¬ 
chester hard disk subsystem for only $795, 
simply order using the coupon below. For 
faster service, order by phone and charge 
to your 'YISA, MasterCard or American 
Express. (You can also call us if you have 
any questions or technical concerns about 
the Sider. We’ll see you get the help you 
need.) Call toll-free: 

1 800 538-1307 

Extension 124 


Name 


□ Yes, please send me the Sider, including half-height 10 megabyte Winchester hard disk drive, 
IBM interface adaptor board, cable, complete installation software and documentation. 

I prefer to pay as follows: 

□ I’ve enclosed my check or money order for 
$795* + $15 shipping and handling, payable 
to First Class Peripherals. 

□ Please bill the following credit card account 
for $795* + $15 shipping and handling: 

□ VISA □ MasterCard □ American Express 


Address 


City 


State 


Zip 


Card^ 


Exp. Date 


Signature 

•Residents of CA, NV and PA, please add appropriate sales tax. 


Telephone (area code) 
Mail to: 

■ FIRST 

I PERIPHERALS 

■ CLASS 


3579 Highway 50 East 
Carson City, NV 89701 
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FOUR PASCAI^ FOR 
THE IBM PC 

Jiathtg compilers from iiorlauci, 
OK/. Microsoft, anti SUB 


RESEARCH REPORT: 
DATA MODELS 


COMMUNICATIONS REVIEW: 
CROSSTALK XVI 


MODEMS DEMYSTIFIED 


PASCAL i mathematical 

MODELING ON THE IBM PC 
^ WITH TUTSIM 


STRUCTURED BASIC 


lin TUK EXPERT-TO-EXPEIir 

PC TECH JOURNAL, the magazine written for sophisticated 
IBM PC users...talks with you expert to expert! 


Do you require a magazine that provides you with 
the insight and knowledge to act as your silent 
partner when designing new systems? Have you 
needed to consult with authorities in telecommuni¬ 
cations to resolve a nagging problem? Wouldn't a 
second opinion about connecting your PC to a 
main-frame be helpful? With your subscription to 
PC TECH JOURNAL, you're harnessing experts in 
your field...experts who will talk to you in the lan¬ 
guage you understand, about the concerns you 
have... EXPERT TO EXPERT! 

PC TECH JOURNAL is the technologically 
sophisticated magazine written for experts in the 
field of personal computing like yourself...discuss¬ 
ing the concerns experts have... developing elegant 
programming methodologies only experts can 
understand... covering the whole field of IBM PC's 
with thought-provoking articles on communica¬ 
tions, distributed processing, office automation, 
networking and programming. 

Subscribe today and save up to 27% off the full 
subscription price, and have PC TECH JOURNAL 
delivered to your home or office every month! 
From One Expert to Another: Subscribe Today! 




E(!?H 

OURNAL 


P.O. Box 2966, Boulder, Colorado 80322 


4Z171 


YES 


I want to communicate with other experts 
j and professionals about IBM PC's and com¬ 
patible machines! Please enter my subscription to PC TECH 
JOURNAL for: 


Q 12 issues 
for $24.97- 
SAVE 17%! 


□ 24 issues 
for $43.97- 
SAVE 27%! 


Mr./Mrs./Ms_,_ . _ 

pi c a sc print name in full 

Company_ 

Address_ 

City_State_Zip_ 

Savings based on full onc-ycar (12 issues) subscription price of $29.97. 

Check one: □ Payment enclosed. Q Bill me later. 

Charge my: □American Express OlVisa □ MasterCard 

Card No-Exp. Date_ 

Please add $12 a year in Canada and all other foreign countries. Please allow 
30 to 60 days for delivery of first issue. 



























PROGRAMMER DEVELOPMENT TOOLS 


NEW LISTINGS: 


List Ours 


195 

Call 

295 

239 

100 

89 

125 

Call 

175 

159 


C-terp Complete C Interpreter 
Full K&R C interpreter/semi-compiler which can 
access functions and externals compiled on various 
C compilers. Comes with a powerful, integrated 
screen editor providing a complete professional 
C programming environment. 

List Price $300 Our Price $269 


C LANGUAGE: 


Computer Innovations C-86 Compiler. 

DeSmet C Compiler with Debugger. 

Lattice C Compiier from Lattice. 

Lattice C from Lifeboat. Ltd Qty Special 

Mark Wiliiams C Compiier w/Source Debugger . 

Run/C Interpreter by Age of Reason. Sale 

Safe C Standalone Interpreter by Catalytix. 

Wizard C Compiler by Wizard Systems. 

Xenix Deveiopment System by SCO. 


395 

299 

159 

145 

500 

339 

500 

275 

495 

429 

150 

99 

Call 

Call 

450 

399 

1350 

1099 


Microsoft C Compiler version 3.0 
This entirely new version of Microsoft’s C compiler 
features fast execution and compact code 
generation, small, medium and large memory 
models, Xenix compatibility, a linker and a librarian. 
List Price $395 Our Price $339 
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8088 Assembler w/Z-80 Translator by 2500 AD 


Professional BASIC by Morgan Computing , 


C UTILITIES: 


C Utility Library by Essential Software .. 


... 100 

89 

... 595 

469 

... 200 

169 

... 495 

Call 

... 900 

699 

... 150 

119 

... 495 

439 

99 

89 

... 595 

439 

. .. Call 

Call 

. .. 175 

159 

... 395 

359 

... Call 

Call 


C UTILITIES: 


dBC dBase/C Interface by Lattice. 

dBC with source code . 

ESP for C by Bellesoft. 

Graphic by Scientific Endeavors. 

Greenieaf C Functions Library verS.O . 

Greenieaf Comm Library. 

Muiti-Haio Graphics by Media Cybernetics_ 

PANEL Screen Designer ver. 6.0 by Roundhill .... 

Pasm86 Macro Assembler by Phoenix. 

Pfinish Performance Analyzer by Phoenix. 

Pmaker Program Development Manager by Phoenix 

Pre-C Lint Utility by Phoenix. 

Safe C Dynamic Profiler by Catalytix. 

Safe C Runtime Anaiyzer by Catalytix. 

Windows For C by Creative Solutions. 


250 

500 

Call 

250 

185 

185 

250 

295 

295 

395 

195 

395 

150 

400 

195 


TURBO PASCAL: 


OTHER PRODUCTS: 


Advanced Trace-86 by Morgan Computing. 

APL2C by Lauer Software. interfaces APL to C 

Biaise Tools for C & Pascal . 

Btrieve by SoftCraft. 

Codesmith-86 Debugger by Visual Age. 

Epsiion Emacs-like Text Editor by Lugaru. 

FORTRAN Libraries by Alpha Computer Service 

Pfix-86 Plus by Phoenix. 

Plink-86 Overlay Linker by Phoenix. 

Pmate Macro Text Editor by Phoenix. 

Polytron Products. We Carry a Full Line 

Profiler by DWB Associates. 

Xtrieve by SoftCraft. 


219 

459 

Call 

209 

139 

139 

199 

234 

259 

339 

179 

339 

Call 

Call 

139 


Screen Sculptor by Software Bottling .. 125 109 

Turbo ASYNCH by Blaise Computing. 100 89 

Turbo GRAPHICS TOOLBOX by Borland Int’l_ 55 49 

Turbo PASCAL verS.O by Borland Int’l. Sale 70 49 

Turbo PASCAL w/8087 or BCD . Sale 110 89 

Turbo PASCAL w/8087 & BCD . Sale 125 99 

Turbo POWER TOOLS by Blaise Computing . New 100 89 

Turbo TOOLBOX by Borland Int’l. 55 49 

Turbo TUTOR by Borland Int’l. 35 29 

XTC Text Editor by Wendin. 99 89 


175 159 

150 139 

Call Call 
250 199 

145 129 

195 179 

Call Call 
395 299 

395 299 

225 159 

Call Call 
125 89 

195 169 


Periscope Symbolic Debugger 
by Data Base Decisions 

Write-protect memory board and breakout switch 
allows instant recovery from runaway code. 
Provides on-line help, windowing, extensive 
breakpoints, dual monitor support and more. 
List Price $295 Our Price $269 


ADVANTAGE #2 

At Programmer’s Connection most popular products are always in stock ready to be 
shipped. Most orders are on their way to you the same day they are placed. We know your 
time Is important, that’s why we tell you exactly when you can expect to receive your 
package. Maintaining an adequate inventory is part of our philosophy of fast, 
efficient service. Call us — you’ll discover that Programmer’s Connection delivers 
products and service without delay. 

Discover the advantages of buying from Programmer’s Connection: 

1. We offer the latest version of a product. 

2. Most popular products are in stock ready to be shipped. 

3. Receive same manufacturer’s support as If buying direct. 

4. Experienced professional programmers are on staff. 

5. Choose from a large selection of the best software products available. 

6. Knowledgeable and courteous sales staff. 

7. Significant discounts off of retail prices. 

8. No extra charge on prepaid orders, including major credit cards. 

9. Reasonable charges for shipping and handling. 

10. Toll free services from Canada and the U.S. 



Programmers Serving Programmers’ 


I 




Programmer’s Conneotion 

136 Sunnyside Street Hartville, Ohio 44632 (216) 877-3781 (In Ohio) 

US; 1 - 800 - 336-11 66 Canada; 1-800-225-1166 

_Call For Our Catalog 


Account is charged when order is shipped 
Prices are subject to change without notice 
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PROGRAMMING PRACTICES 


TOM SWAN 


A Print Screen Switch 

The otherwise convenient print screen command 
sometimes produces surprise print jobs; a routine can 
turn the feature off and on as needed. 


O ne of the most convenient features 
on the IBM PC is the print screen 
command. Hitting the Shift and PrtSc 
keys at the same time will print what¬ 
ever is currently on the screen. 

Sometimes, however, this conve¬ 
nience results in surprise hard copies 
because of the proximity of the Shift 
and PrtSc keys on the IBM keyboard. 
Hitting both of these keys accidentally 
when only the shift is desired is easy to 
do even for typists with the most accu¬ 
rate aim. Not only does this waste a 
page of paper (or a couple of expensive 
preprinted forms), but it also can jolt a 
programmer’s concentration. 

What is needed is a way to turn the 
print screen feature off. The IBM Tech¬ 
nical Reference Manual reveals that the 
PC has a switch (actually just a location 
in memory) that the print screen com¬ 
mand uses to tell whether or not the 
screen is currently being printed. This 
switch, located at address 0050:0000, is 
called the status byte. 

If the status byte is set to 0, then 
no print screen is in progress; if it is set 
to 1, a print screen is being performed. 
A value of 255 (hexadecimal FF) indi¬ 
cates an error has occurred during 
printing. This will most likely happen 
only when the printer is turned off at 
the time Shift-PrtSc is pressed. 

The purpose of the status byte can 
be understood by examining the print 
screen routine, located in the PC ROM 
BIOS. (The routine is found on page 
A-81 of the IBM Technical Reference 
Manual, version 2.02 or the PC/XT.) 

Because the print screen routine is 
called by an interrupt and because the 
routine itself calls another routine via 
another interrupt (hexadecimal 10) to 
read the characters from the display, 
the print screen routine can interrupt 
itself. Although it is possible to turn off 
interrupts in the PC, this cannot be 
done by a routine, such as that for print 
screen, that itself uses interrupts. The 
status byte solves the problem by giving 



the print screen routine a way to deter¬ 
mine if it would be interrupting itself. 

The effect of all this is to prevent 
new print-outs of the display from be¬ 
ing initiated during repeated presses of 
the Shift-PrtSc keys. If this were not 
done, holding the Shift-PrtSc keys down 
a little too long could result in a few 
dozen copies of the display. 

Turning off the PC’s print screen 
feature is as simple as setting the status 
byte equal to 1. Then, pressing Shift- 
PrtSc invokes the print screen routine, 
but when it checks the status byte it is 
fooled into thinking that another print 
screen is in progress, and it simply 
ends. The effect is that nothing happens. 

Listing 1 is an 8088 assembly lan¬ 
guage program that will toggle the sta¬ 
tus byte from 0 to 1 or from 1 to 0 each 
time it is run. The print screen feature 
can be turned off and on as often as the 
program can be run. 

To enter the program, type in list¬ 
ing 1 using a word processor (or ed- 
line) and assemble with IBM’s Macro 
Assembler. Link the resulting .OBJ file, 
and run EXE2BIN to produce a .BIN file 
that can then be renamed .COM, ready 
to run. Ignore the warning about the 
stack given by the linker. 

Figure 1 is a binary dump—that is, 
a list of the hexadecimal values that 
make up the program. These values 


can be entered and saved with 
DEBUG.COM if the user does not have 
access to an assembler. Enter the fol¬ 
lowing command in order to start the 
debug program: 

DEBUG PRTSC.COM 

Ignore the warning, “File not found.” 

To begin typing in the values shown in 
figure 1, enter 

E 100 

Some numbers in the following format 
will appear on the screen. 

0900:0100 76. 

The cursor will be positioned after the 
period. The value before the period 
will be what is presently stored at the 
location represented by the first eight 
numbers. These values will change. 

Enter all of the hexadecimal values 
from figure 1, with one space separat¬ 
ing each two-digit figure; do not type in 
the addresses on the left side. Press 
Return after all the values have been 
entered. The debug program’s prompt 
(-) should appear. Entering 

D 100 16 F 

should produce an exact replica of 
figure 1. Correct errors by entering 

E <address> 
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PROGRAMMING PRACTICES 


FIGURE 1: Binary Du7np of PRTSC Values 


0915:0100 BA 2E 01 B4 09 CD 21 1E-B8 50 00 8E D8 80 36 00 
0915:0110 00 01 8A IE 00 00 IF BA-52 01 B4 09 CD 21 BA 63 
0915:0120 01 OA DB 74 03 BA 68 01-B4 09 CD 21 CD 20 50 52 
0915:0130 54 53 43 20 31 2E 30 31-OD OA 28 43 29 20 31 39 
0915:0140 38 34 20 62 79 20 54 6F-6D 20 53 77 61 6E OD OA 
0915:0150 OA 24 50 52 49 4E 54 20-53 43 52 45 45 4E 20 69 
0915:0160 73 20 24 6F 6E OD OA 24-6F 66 66 OD OA 24 00 00 


:..4.Ml.8P..X.6. 

.:R.4.M1:c 

. .[t.:h.4.MIM PR 
TSC 1.01..(C) 19 
84 by Tom Swan.. 
.$PRINT SCREEN i 
s $on..$off.. 


If a user does not have an assembler, these values, which are the same as those 
produced by assembling PRTSC.ASM, can be entered using DEBUG.COM. program. 


where <address> is one of the four¬ 
digit addresses to the right of the colon 
(in the left column of figure 1). Use the 
space bar to skip over to the incorrect 
value and type in the correction. 


Before saving the program two reg¬ 
isters must be set to tell DEBUG.COM 
the size of the program just entered. To 
set a register, enter R and tlie register 
name, then enter a value for that regis¬ 


ter. First, set the BX register to 0000. 
Enter R BX, press Return, then enter 
0000 and press Return. Use the same 
steps to set the CX register to 0170. En¬ 
ter R and press Return to verify that BX 
= 0000 and CX = 0170. 

To save PRTSC.COM, enter W and 
press Return. A message should appear 
indicating that 0170 bytes are being 
written to disk. To quit the debug pro¬ 
gram, enter Q and press Return. Enter 
PRTSC to run the program. 


Tom Swan has written four programming 
books published the Hayden Book Com¬ 
pany. He is a consultant who runs his oum 
business, Swan Software. 



mov 

ax,romdata 

;set ds=R0M BIOS 


mov 

ds,ax 

; data segment address 


xor 

byte ptr ds:[prtstat], 

1 .‘toggle status on(0) / off(1) 


mov 

bl,ds:[prtstat] 

;bl = current status 


pop 

ds 

;restore saved ds register 


Display status ON or OFF 



mov 

dx,offset statstr 

;print status string 


mov 

ah,9 

;ah=D0S print strings . 


int 

21h 

;call DOS to print string 


mov 

dx,offset Staton 

/prepare to print "on^^ 


or 

bl,bl 

/test current status 


jz 

prtsci 

/jump if on (0) 


mov 

dx,offset statoff 

/else print ••off'^ 

prtsci: 





mov 

ah,9 

/ah=D0S print strings 


int 

21h 

/call DOS to print string 


int 

20h 

/return to DOS 

page 





Strings 



progid 

db 

•PRTSC 1.01',cr,lf 



db 

'(C> 1984 by Tom Swan* 

,cr,lf,lf,^S^ 

statstr db 

•PRINT SCREEN is ',•$• 


Staton 

db 

•on^,cr,lf,'$• 


statoff 

• db 

•off•,cr,If,•$• 


cseg 

ends 


/end of segment 


end 

prtsc 

/end program 


LISTEVG1: PRTSC.ASM 


page 60,120 



title PRTSC.ASM 1.01 


Program 

: Toggles print screen 

feature on/off 


Version 

: 1.01 



System 

: IBM PC DOS 2.00 



Language 

: IBM 8088 Macro Assembler 


Author 

: Tom Swan P.O. Box 206 Lititz, PA 17543 


OI-Auq- 84 -ts- 

start date 


< 

:seg segment para public •CODE^ 



assune 

cs:cseg,ds:cseg 






cr equ 

13 

/ASCII carriage return 

If equ 

10 

/ASCII line feed 

romdata equ 

50h 

/seg address of ROM BIOS data 

I 

jrtstat equ 

0 

/offset of status byte 





org 

lOOh 

/standard .COM entry point 

prtsc: 




mov 

dx,offset progid 

/print program identification 


mov 

ah,9 

/ah=D0S print strings 


int 

21h 

/call DOS to print string 


push 

ds 

/save data segment register 


TallScreerT takes the DRUDGERY 

OUT OF DOS 


• 1000 lines of screen output saved to 
scroll through for review and editing 

• Commands and directory paths 
automatically saved for quick recall 
again and again 

• Screen output and commands edited with 
standard, powerful, easy-to-learn and 
easy-to-use word processor techniques 

• Screen output saved to file or printer, or frozen 
anywhere on the screen 

• DOS commands help file included for quick 
reference 

• Keyboard macros supported similar to the IBM 
Personal Editor. 

For the IBM PC®, PCjr, XT, AT, or compatibles. Works with DOS 2.00 and 
above. Works with PROKEY^'* and SIDEKICK^'*. Compatible with most 
mouse systems. Next day shipping on VISA/MC. MD & NM residents add 
sales tax. 


$ 49.95 


INTRODUCTORY PRICE 


iiTallScreen has completely changed 
the way I use DOS!ff 

Bob Beilstein, PC user 

godsend for power users. 

Hanno Hinsch, Author of TELIOS 

iiThis is the way DOS should have been 
designed in the first placelff 

Rex Swain, Technical Director Parallax Systems 

iiJust recalling screen output and past 
commands alone is worth the price.ff 

Edward T. Garner, VP Finance ARIES Group 


For orders or information see your 
local dealer or call 800-522-0290 

QUALITAS, INC., P.O. BOX 3AK/UPB 
LAS CRUCES, NM 88003 505-522-0290 



QUALITAS 
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Tektronix 40XX 
Terminal Emulation 

EMU-TEK^» IS NOW AVAILABLE FOR 
IBM PC, XT, AND MOST COMPATIBLES 

• Access powerful mainframe graphics using: 

—PLOT 10 (trademark of TEKTRONIX, Inc.) 

—DISSPLA (registered trademark of ISSCO) 

—SAS/GRAPH (trademark of SAS INSTITUTE, Inc.) 
—DARC (available from QUESTEL, Inc.) 

—and most similar packages and services. 

• Upgrade from dim storage tubes to bright raster scan 
technology, with complete software compatibility. 

• Increase versatility with options such as: 

—High resolution board support (HERCULES, etc.) 

—Local pen-plotter support (HP, AMDEK, etc.) 

—Hard copy on EPSON or IBM matrix printer 
—LIGHT PEN for graphic input 
—Advanced communications program features 
—Other terminal emulations, including: 

—VT100 (trademark Digital Equipment Corp.) 

—ADM3 (trademark Lear Seigler, Inc.) 

—RETRO-GRAPHICS (trademark Digital 
Engineering, Inc.) 

• $395.00 PLUS OPTIONS 

• 30 DAY NO-RISK TRIAL PRIVILEGE. 

Call or write us, or see your participating dealer. 

/y\ p ( 3 ') 10801 Dale St./RO. Box 615 

r^^sysTEMS ®Ti4)995“^° 




THE 

LIGHT PEN : 

FOR YOUR PC 

IS NOW 
EVEN BETTER! 


' New photo-optical push-tip 
switch for super reliability. 

• 30 DAY NO-RISK TRIAL PRIVILEGE, and TWO year 
limited warranty. 

• Ideal keyboard alternative for INTERACTIVE 
GRAPHICS, MENU SELECTION, EDUCATIONAL 
PROGRAMS, and just plain fun. 

• Compatible with a growing library of software: 

—PC-DRAW (trademark of MICROGRAFX) 
-MICRO-CAD (trademark of COMPUTER AIDED 

DESIGN) 

—SARGON 3.0 (trademark of HAYDEN PUBLISHING) 
—and much much more. (Complete list on request). 

• Very high performance and reliability for just $195.00. 
(Optional three diskette software package is just $39.00) 

• Ultra-deluxe version soon available ($295.00). 

• Got another pen?? Ask about our trade-in special. 



FT(3) 

( DATA SYSTEMS 

- 


10801 Dale St/P.O. Box 615 
Stanton, CA 90680 
(714) 995-3900 
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IT WORKS 
UKE YOU THINK 


New Telios Version 3.0 is tiie most powerful 
asynchronous communications package you can 
buy for your IBM PC or 100% compatible. 

Why pay mere for less? 

Telios Version 3.0 performs all the functions 


Crosstalk does, plus others Crosstalk can’t. Telios 
is rich in features, easier to use, costs less, and 
best of all it works like you think. 

Which communications package is best for 
your needs? It’s no longer a matter of choice. It’s 
a matter of fact. 



Crosstalk 

TELIOS 3.0 

Both Kermit & XMODEM file transfer protocols? 

No 

YES 

VT-100 and VT-52 terminal emulation? 

YES 

YES 

Input queueing? 

No 

YES 

Optionally menu or command driven? 

No 

YES 

SUGGESTED RETAIL PRICE? 

$195.00 

$149.95 



Crosstalk is a registered trademark of Microstuf, Inc. 

Data General One is a trademark of Data General Corporation. 


It works like you think 
Genasys® Corporation 

11820 Parklawn Drive 
Rockville, Maryland 20852 
(301) 770-4600 
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LEGAL BRIEF 


MAX STUL OPPENHEIMER 


Alternative Licenses 

Some companies are forsaking the standard 
sbrink-wr^ped licenses for innovative agreements 
that are more aserfriendly. 


N O contract is comprehensive. A 
good contract resolves major issues 
and provides guidance for the resolu¬ 
tion of unforeseen or subsidiary issues. 
If a dispute concerning issues that are 
not specifically addressed in a contract 
reaches the litigation stage, a court may 
attempt to supply the details (although 
if too many details are missing, the 
court may find that no contract exists). 

A court may look to the contract it¬ 
self to interpolate the parties’ intent, or 
it may look to external factors. One ex¬ 
ternal factor that is often considered is 
the common method of dealing in the 
particular industry. 

That a particular provision is the 
“industry standard” is also an argument 
frequently used in the negotiation of 
contracts. That argument is often made 
in support of computer software con¬ 
tract clauses that purport to eliminate 
any warranty of the function of the pro¬ 
gram and any significant liability if the 
program malfunctions. In this case, the 
“industry standard” is said to be the 
“shrink-wrapped” license. 

Shrink-wrapped licenses, for the 
most part, are not models of fairness. 
For example, the IBM standard (see 
“The IBM Software License,” Max Stul 
Oppenheimer, PC Tech Journal, July/ 
August 1983, p. 149) attempts to limit 
the purchaser’s rights to make back-up 
copies, to install the program on a hard 
disk, and to seek meaningful remedies 
for serious malfunctions or for damages 
arising from copyright infringement. 
While IBM might argue that its stake in 
the value of its reputation for integrity 
assures fair treatment regardless of what 
the formal contract says, the “standard” 
has been adopted with minor variations 
by companies that could not seriously 
make the same claim. 

It is therefore doubly refreshing to 
see the emergence of an alternative to 
the standard. At least two companies 
offer software license agreements that 
indicate a shift toward fairness to cus¬ 



tomers: Mother Jones’ Son’s Software 
Corporation and Borland International, 
Inc. Borland’s license provides: 

This software is protected by both 
United States Copyright Law and 
International Treaty provisions. 
Therefore you must treat this soft¬ 
ware just like a book with the fol¬ 
lowing single exception. Borland 
International authorizes you to 
make archival copies of the soft¬ 
ware for the sole purpose of 
backing-up your software and pro¬ 
tecting your investment from loss. 

Borland defines “just like a book” as 
allowing use on any computer by any 
person as long as the software cannot 
be used by more than one person at 
one time. Borland does, however, limit 
its liability for breach of warranty, dis¬ 
claiming all warranties except that the 
diskette and manual are free from de¬ 
fects in materials and workmanship (if 
the software does not perform as the 
manual describes, it is an interesting 
question whether the manual is free 
from defects in workmanship) and fur¬ 
ther providing that Borland will not be 
liable for lost profits or other commer¬ 
cial damage, “including but not limited 
to special, incidental, consequential or 
other damages.” The quoted phrase 
raises the question of what liability is 
left if Borland disclaims damages “in¬ 


cluding but not limited to . . . other 
damages.” At least Borland has taken a 
positive step with respect to the user 
limitations in software licenses. 

Mother Jones’ Son’s Software Cor¬ 
poration has taken a similar approach 
to use restrictions. Its license begins by 
stating: “You agree to treat this software 
as if it were a book with the exception 
that you are granted the right to make 
backup copies.” It then grants the right 
to the use of the software by multiple 
users on multiple machines (but only 
one user at a time). The warranty is 
somewhat broader than Borland’s (war¬ 
ranting the software rather than the me¬ 
dium). Mother Jones’ Son’s limitation of 
liability provision has the same appar¬ 
ent intent as Borland’s, although it is 
phrased more elegantly: “ . . . just like 
any other self-help book, its value to 
you is what you make of it. No matter 
how badly it damages your life, or that 
of your customers and friends, we’re 
not obligated to do anytliing about it.” 

Mother Jones’ Son invokes a new 
standard in copy protection techniques 
as well: “Violate this agreement and our 
attorneys will see to it that life on earth 
as you know it is completely ruined.” 

The program license continues, 
however, “ . . . you agree that, 30 days 
after you violate this agreement, owner¬ 
ship of your eternal soul automatically 
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WARNIER/ORR 
Structured Diagramming Tool 



SDT: Structured Diagramming Tool 

Features: Full screen editing • Automatic formatting including brackets • Menu Driven • 
Block moves • Cursor, Search, Label navigation • Procedures • Global & Selective 
Replace •Begin/End blocks •Detail hiding • Diagram families & more. Tutor & Manual. 


Requires; IBM PC, DOS 2.x, 256K RAM, 
5 / 4 " Diskette, Mono Display. 


Price: $325.00 
Demo: $ 20.00 


To order SDT call with credit card number or mail check or company P.O. 

Varatek Software Architects 

523 Winter St, No. Andover, Ma. 01845 
(617) 685-7003 




TOP SHELF SECURITY 


■ ■ Organize your copies of- 

TE(SH 

JOURNAL 

Make your magazine collection a handsome addition to 
your decor. These durable library-quality cases and 
binders will protect and organize your collection, make 
individual issues easy-to-find. They're made of luxury- 
look leatherette over high-quality binder board. And both 
styles are custom-designed for this or any other maga¬ 
zine you save, with size, color and imprint selected by the 
publisher. FREE transfer foil is included for marking 
dates and volumes. 



twW yeur issues on 
individual soai>-on 
rods, combining them, 
mtf> one volume.^. 
$7.95 each; a-tdr,! 
$22 56; 6 lor $42.95' ' 
Mixed titles OK tor 
auantity pnces 




store your issues for individual 
telenence $6.95 each; 3 lor 
St9?5; 6 lor $37.50, Mixed titles 
W for (^antity prices. 


For Faster Service CALL TOLL-FREE 1-800-526-0790 
(In NJ only 201-540-0445) 


TE&i P.O. Box 5120 

■ ■“’.NAL Philadelphia. PA 19141 


jOURN 

Please send: 
TITLE: 


□ Cases □ Binders 


PAYMENT ENCLOSED $_ 


_ *Add $1.00 per 

order for postage and handling. Outside USA add $2.50 
per unit ordered. Send US funds only. 

CHARGE MY: ($10 minimum) 

Q American Express □ Visa Q MasterCard 

Card No_Exp. Date- 


Mr./Mrs./Ms- 
Address- 


print full name 


City- 
State/Zip. 


* Residents of PA add 6% sales tax. _ I 


passes to us ... ” In some jurisdic¬ 
tions, a contract is either wholly valid 
or it is invalid. Therefore, this one pro¬ 
vision could invalidate the entire li¬ 
cense agreement, at least in some secu¬ 
lar courts. Mother Jones’ Son apparently 
recognizes that risk, but argues in its 
advertising, “Given the remotest chance 
some supernatural entity could actually 
enforce the ‘soulcatcher’ clause, you’d 
be a real bozo to take any chances.” 

By way of comparison, Section 101 
of the 1976 Copyright Act (17 USC Sec¬ 
tion 106) grants the author of a copy¬ 
righted work several exclusive rights, 
including the right to reproduce or dis¬ 
tribute the work, and 17 USC Section 
117(2), which was added in 1980 by the 
Commission on New Technological 
Uses (coNTu), grants the owner of a 
lawful copy of a copyrighted computer 
program the right to make archival 
back-up copies. 

The application of these rights to 
a multiuser machine, such as the IBM 
PC/AT, is uncertain. An issue could be 
raised whether a program running on 
such a machine with more than one 
user violates the author’s exclusive right 
to copy or peform the work publicly. 
This same ambiguity could, however, be 
argued to exist under the Borland and 
Mother Jones’ Son licenses since they 
prohibit use by more than one person 
at the same time. While the AT creates 
the illusion of simultaneous multiple 
use, technically the machine is capable 
of processing only one user’s instruc¬ 
tions at any given instant. Therefore, the 
technical argument could be made that 
the license agreement was not violated. 

Neither Borland nor Mother Jones’ 
Son has offered an agreement that 
would be satisfactory in dealing with an 
expensive software package and nego¬ 
tiated terms. Of course, it should be 
borne in mind the type of produas that 
both companies are selling: essentially 
low-cost utility programs. What is ap¬ 
propriate for programs designed for 
computer literates may not be appro¬ 
priate for accounting packages intended 
to be used by people unfamiliar with 
how a computer works. 

It will be interesting to watch and 
see if the computer software industry 
will follow the trend that is being set by 
Jones and Borland or whether instead it 
will follow the one being set by stricter 
copy-protection schemes such as 
Prolok. 


Max Stul Oppenheimer, PC, is a part?jer in 
the law firm of Venable, Baetjer & Howard, 
located in Baltimore, Maryland. 
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PORT-A-SOFT 


Aardvao’k to Zorha. 

We Can Handle It 



TRANSFER 
PROGRAMS, DATA AND 
OTHER FILES BETWEEN 
OVER 400 COMPUTERS! 


13 OPERATING SYSTEMS 


WORD PROCESSORS TOO!! 


Prices From $7.00 Per Disk 
Software and Hardware So You Can Do Your Own 

Cadi or write today for your 

FREE CATALOG 


P.O. BOX 1685. 423 E. 800 N. 
OREM, UT 84057 (801) 226-6704 
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ADALAB-PC® 

Adds Lab Data Acquisition 
To Your IBM PC® 

$ 

ADALAB-PC includes O a 13-bit 
integrating A/D for slow voltage sam¬ 
pling, © a 12-bit fast A/D (add $250), © a 
12-bit D/A voltage output, O a second 12-bit D/A 
(add $50), © 32 digital I/O bits, © four 16-bit timers or 
counters, and O a terminator board which has a 
4jchannel multiplexer and 
convenient screw terminals 
(16-channel differential 
analog multiplexer with 
programmable 
gains from 1 to 256, 
add $300). 
© © Versatile ADAPT soft¬ 
ware and manual (free with 
ADALAB-PC) works with BASIC, 
FORTRAN or PASCAL, includes self-test 
and data acquisition software. Supports fast DMA 
sampling, extended memory storage, 
scrolling stripchart display. 

© IMI is an IBM Value Added Dealer. 

COMPLETE ADALAB-PC SYSTEMS 
at $3575, including 256K IBM PC, 

360KB disk, PC DOS 3.0, green moni¬ 
tor, color/graphics adapter, Epson 
printer with adapter & cable, ADALAB- 
PC, ADAPT software, plus IMI’s Scien¬ 
tific Plotter-PC ($95) and Curve Fitter- 
PC software ($95) FREE with systems! 

LABTECH NOTEBOOK software $795. ©Registered trademark of IBM. 

INTERACTIVE MICROWARE, INC. 
■ ■■■I PO. Box 139, Dept. 237 Telex: 705250 
State College, PA 16804 (814)238-8294 




e IMCK niFE 
GimillllEII 

New 1/2" Tape 
vontroiler for the IBM-PC 

TC-PC is a high performance tape 
controller for the IBM~PC with these 
important features: 

• Capable of reading and writing 
industry standard 1/2" tape 

• Comprehensive software tools 
supplied 

• 8 bit parallel recording with parity 
and read-after-write verification of 
data 

• Compatible with most nine track 
formatted tape drives 

• Operates with tape drive speeds up 
to 120 inches per second; allows 
data transfer rates of up to 192,000 
bytes per second 

• Economically priced at $880 
For more information on the TC-PC, 
call or write today. 

Dealer/Distributor inquiries invited. 

OVERLAND DATA, IND. 

5644 Kearny Mesa Rd., Suite A 
San Diego, CA 92111 
Jel. (619) S71-5555^ 
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TURBO ASSEMBLER 


Introducing FAST ASSEM-86'\ the TURBO PASCAL"' of IBM PC assemblers. 
FAST ASSEM-86"' (FASM) is significantly faster and easier to use than the IBM 
Macro-Assembler (MASM). Whether you are new to assembly language and want to 
quickly write a small assembly language routine, or are an experienced MASM user 
tired of waiting months to assemble large files, FAST ASSEM-86 will bring the 
excitement back to assembly language. 


FAST ASSEM-86 IS MUCH FASTER: 

• How fast is FASM"*? The graph below shows relative assembly times for a 48K 
source file. For large files like this we blow MASM's doors off at 3 times their 
speed. For smaller 8K files we positively vaporize them at 6 times their speed. 
FASM"' (110 sec.) I 
MASMvI.O (340 sec.) I 

• FAST ASSEM-86 is faster for the following reasons: (1) Written entirely in 
assembly language (unlike MASM). (2) Editor, assembler and source file always 
in memory so you can go instantly from editing to assembling and back. (3) 
Eliminates the time needed to LINK programs. Executable .COM files can be 
created directly. (Also creates .OBJ files compatible with the IBM linker). 

FAST ASSEM-86 IS EASIER TO USE: 

FASM includes many other features to make your programming simpler. 

• Listings are sent directly to screen or printer. Assemblies can be single stepped 
and examined without having to leave the editor. 

• Access the built in cross reference utility from the editor. 

• Full support of 186 and 286 (real mode) instructions. 

• Both Microsoft and 8087 floating point formats are supported. 8087 and 287 
instructions supported directly without macros for faster assembly. 

• Calculator mode: Do math in any radix even using symbols from the symbol table. 

• Direct to memory assembly feature lets you test execute your code from editor. 

• Coming soon: A coordinated symbolic debugger. 

COMPATIBILITY: FASM is source code compatibile with MASM and supports macros. 

records and structures. 

Introductory Price $49 

With .OBJ Capability $99 

Dealer inquires welcome 
916-966-6247 

Qn A A f ^ tm Box D1 , 2931 Northrop Avenue 

Of Sacramento, CA 95825 

IBM, Turbo Pascal, Microsoft trademarks of IBM Corp.. Borland Intern., Microsoft Corp. 
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TECH BOOK 


Accessories/Supplies 


"BINDERS, SLIPS, DISKS* 

Complete program packaging line. IBM style D- 
ring binders, slip cases, floppy pages, game 
portfolios. Continuous paper with three large 
holes, 20 lb. to go in binders. Blank & printed 
disk envelopes. Function key cards for your F1- 
F10 keys. Bulk disks. Disk labels. Call for FREE 
catalog & prices. Fast service, low $. 
ANTHROPOMORPHIC SYSTEMS LTD. 

376 E. St. Charles Road 
Lombard, IL 60148 
(312)629-5160 


Bus. Opportunities 


Personal Computer Owners 
CAN EARN $1,000 TO $5,000 

monthly selling simple services performed by 
their computer. Work at home-in spare time. Get 
free list of 100 best services to offer. Write: 
C.I.L.B.O. 

PO Box 60369 

San Diego, CA 92106-8369 

EXTRA INCOME 

.. Learn 3 steps to Profitable Consulting 
.... How to Locate Prospects 
.... How to Bid on Projects 
.... How to Reference Sell New Clients 
.. Discover 4 Profitable Client Services 
Invest $9.95 in “Make Your PC Profitable." 
FREE Table of Contents sent on request. 
TULSA COMPUTER CONSORTIUM (TCC) 

PO. Box 707 
Owasso, OK 74055 
918-747-0151 


Consultants 


PC SOFTWARE DEVELOPMENT 

Save time and money by having our profes¬ 
sional engineering team develop or port your 
software. We will code to your specifications and 
test criteria. Development in C, Pascal or As¬ 
sembly for the IBM PC running PC-DOS, Unix or 
Zenix. Results are guaranteed, rates are flexible 
and the finished product belongs to you! 
UNISULT, INC. 

One Devonshire Place, Suite 1409 
Boston, Massachusetts 02109 
(617)742-0374 


Hardware/ Add-on 
Boards 


LOW COST MDDULAR DAS 
SYSTEM 

Now available Modular INSTRUMENTAL DATA 
ACQUISITION SYSTEM (MIDAS) for IBM PC 
family. Hardware provides direct connection to 
standard transducers. SIGNAL CONDITIONING 
INCLUDED. Software provides PC DOS drivers 
for compatibility with other application pro¬ 
grams. Features include lOw unit cost, high ac¬ 
curacy, modularity, and expandibility. 

ADVANCED PERIPHERALS INCORPORATED 
12650 West Geauga Plaza 
Chesterland, OH 44026 
(216)729-3927 

$300 PER MEGABYTE 

Memory expansion for your IBM PC, XT or AT at 
$300 per megabyte. All the memory you’ve 
dreamed of at a price you can live with. JRAM- 
2 and JRAM-AT hold up to 2 megabytes per 
board with Ser/Par/Clks also available. Mega¬ 
memory and I/O ports all in one slot! 



TALL TREE SYSTEMS 
1032 Elweel Court, Suite 124 
Palo Alto, CA 94303 
(415)964-1980 

“MULTIFONT” 

A NEW ADD-ON CARD FOR THE IBM PC/XT. 
“MULTIFONT” ENABLES THE IBM MONO¬ 
CHROME PRINTER ADAPTER TO HAVE 256 
USER DEFINABLE SYMBOLS. IT COMES WITH 
A POWERFUL CHARACTER/SYMBOL EDITOR, 
A PRINTING UTILITY, AND TEN ALREADY-MADE 
FONTS, INCLUDING APL, HEBREW, ARABIC, 
SCIENTIFIC, AND ELECTRONIC SYMBOLS, 
“MULTIFONT" IS TOTALLY TRANSPARENT TO 
THE SOFTWARE AND WORKS WITH ANY WORD 
PROCESSORS. LIST PRICE $249.95 HASH TECH 
CO., 2065 MARTIN AVE. #103, SANTA CLARA, 
CA 95050, (408) 988-2646. 


FIXED DISK BIOS/BOOT 

fiXT boots from DATAMAC, DAVONG, XEBEC, 
PERCOM, GREAT LAKES, ZOBEX, others. Adds 
XT-like BIOS interface for your disk to IBM PC or 
COMPAQ. Plug-in installation. DOS 2.0/3.2/reqd. 
specify controller model with order $70 + $3 
shpg.+tax. MC/VISA (optional volume support 
at additional cost.) 

GOLDEN BOW SYSTEMS 
P.O.Box 3039 
San Diego, CA 92103 
(619)298-9349 

DT2801 SERIES ANALOG I/O 

Plug-in data acquisition boards with 8DI/16SE 
analog inputs, high or low level programmable 
gains, 2 analog outputs, 16 lines of digital I/O, 
DMA, on-board clock, and on-board micropro¬ 
cessor. Optional software subroutines and screw 
terminal panels. 

DATA TRANSLATION INC. 

100 Locke Drive 
Marlboro, MA 01752 
(617)481-3700 

IEEE-488 INTERFACE 

Halfsize IEEE-488 interface and software turns 
your PC, AT or compatible into an instrumenta¬ 
tion work station for the lab, test, and measure¬ 
ment. We are the major OEM supplier with 
interfaces for 10 different architectures and the 
most comprehensive coverage of operating sys¬ 
tems and languages. $385 software $75. 
NATIONAL INSTRUMENT 
12109 Technology Blvd. Dept. PC 
Austin, Texas 78727 
(800)531-5066,(512)250-9119 


Hardware 

Communication 


THE VISIONARY 1200 

The Visionary Electronics super-smart modem 
sends and receives messages anytime, day or 
night, with or without a computer. Stores files, 
names, phone numbers, and more in RAM; 
complete communications software in ROM; on¬ 
board realtime clock; 8085 driven; NiCad mem¬ 
ory back-up; and TELEX terminal emulation. 

Visionary Electronics 


VISIONARY ELECTRONICS 
141 Parker Ave. 

San Francisco, CA 94118 
(415)751-8811 


Hardware/Disk 

Drives 


1.2IVIBPC-ATDISK DRIVES 

AT your PC by replacing your diskette controller 
and adding a high-density disk drive. JDISK- 
ETTE handles 1 to 4 diskette drives plus and 
I/O module. $249 for JDISKEHE-SA, $250 for 
TEAC 55GF (1.2MB); $200 for TEAC 55B (36-K); 
$180 for Ser/Par/Clk module. 



TALL TREE SYSTEMS 
1032 Elwell Court, Suite 124 
Palo Alto, CA 94303 
(415)964-1980 


Hardware/ 

Peripherals 


A/D TO RS232 CONVERTER 

Low cost Stand-alone data acquisition board for 
any 8 bit RS 232 port. 8 channels, 8 bit conver¬ 
sion. 0-5V input, 300-9600 baud. Small size, 
4" X 5", with wall plug power supply. Easy-to- 
use, includes sample driven software listings. Kit 
w/all parts & PS, $59.95 -h $4 shipping. Assem¬ 
bled & tested is $89.95 + $4. 

TPS SYSTEMS 
14820 Elmore Road 
Anchorage, AK 99516 
(907)345-6730 

BARCODE READERS 

• IBM PC/XT, AT keyboard or RS-232 interface— 

• NO programming required for IBM PC/XT, AT 
keyboard interface unit. 

• Reads dot-matrix & printed labels accurately 

• Choice of digital wands 

• Reads UPC A/E, code 39, codabar & 12 of 5 

• $595/$635list. 

PERCON 

2190 West 11 
Eugene, OR 97402 
503-344-1189 

33% FASTER AT—$19.95 

If you have a PC AT you can plug in a new crys¬ 
tal, and watch it run 1/3 faster. Non-technical 10 
minute installation (no soldering), and no ex¬ 
pansion slot usage. Compatible with all soft¬ 
ware. Satisfaction guaranteed. Check or Money 
order. COD. $3 extra. 

AVTEK ENGINEERING 
P.O.Box 21-171 
Eagan, MN 55121 
(612)452-7415 


RATES AND INFORMATION 

Standard listings consist of a bold lead line (23 characters maximum); 7 
lines of body copy (45 characters per line); 4 lines for company name, 
address and telephone number. $200 per insertion—4 issue minimum. 
Additional charge for extra lines and company logos. Prepayment, 
frequency and multi-title discounts available. American Express, 
MasterCard, Visa accepted. Copy subject to publishers approval. Send 
typewritten or printed copy, reproducible logo art (if applicable) and 
remittance to Kathryn Cumberlander, Classified Sales Manager, 
Ziff-Davis Publishing Company, One Park Avenue, New York, NY 10016. 
For additional information, assistance, or to place an order by phone, 
callcollect (212) 503-5115. _ 


































TECH BOOK 


PUBUCATIONS/ 

Catalogs 


COMPUTER ERGONOMICS 

Your source book on user friendly design. 61 
basic works reviewed and abstracted to save you 
time and money. Includes free catalog. Send for 
Computers: The Non-Technological (Human) 
Factors. $34.95. ALSO AVAILABLE in this series 
Artificial Intelligence volumes 1 and 2. $295 for 
the set. 

REPORT STORE PUBLISHING 
910 Massachusetts, Suite 503, Dept. PC 
Lawrence, KS 66044 
(913)842-7348 

PC BUYERS GUIDE 

THE INDEPENDENT GUIDE TO PRODUCTS AND 
SERVICES FOR IBM Personal Computers. This 
master directory lists, describes, rates for ease 
of use, and tells you about the latest in software, 
hardware, accessories, supplies, books, ser¬ 
vices, et al. Everything for you and your IBM PC. 
It even includes an Index of Computer Camps 
for both adults and children. From the publish¬ 
ers of PC. An ideal gift at only $7.95 (4- $1.55 
shipping/handling) to U.S. destinations: and 
$11.00 elsewhere. Residents of CA, CO, CT, DC, 
FL, IL, MA, MD, NJ, and NY add applicable sales 
tax. Checks or MasterCard or VISA acceptable 
(with number, expiration date and signature). U.S. 
funds only. Mail to: 

PC BUYERS GUIDE 
CN1914 

Morristown, NJ 07960 


Software/Business 


DATA SECURITY—$49.95 

Secure sensitive data with DES FAST-CRYPT, an 
efficient Assembly language version of the pow¬ 
erful Data Encryption Standard algorithm. En¬ 
crypt/Decrypt any file at 120,000 bytes/min. 
Program or BASIC/PASCAL callable subrou¬ 
tines UNPROTECTED DISK w/manual-$49.95. 
VISA+MC OK. For IBM-PC, XT + compatibles 
64K any PC/MS-DOS. 

KIWI SOFTWARE CO. 

P.O. Box 218 T 
Plainsboro, NJ 08536 
(718)816-1873 


Software/Business 

Opportunities 


SOFTWARE AUTHORS 

WE WILL CONNECT YOU TO MAJOR SOF- 
WARE PUBLISHERS FREE. We are in contact with 
many publishers looking for marketable soft¬ 
ware. If you have a quality software package or 
program and wish to have it published and dis¬ 
tributed, contact: 

SOFTSEARCH,lnc. 

P.O. Box 281 

Budd Lake, NJ 07828 

(201)627-1290 


Software/Compiler 


C SOFTWARE DEVELOPMENT 

•Full C Compiler per K&R 
Inline 8087 or Assembler Floating Point 
Full 1 Mb Addressing for Code or Data 
•MS DOS 1.1/2.0 Library Support 
Program Chaining Using Exec 
Environment Available to Main 
•c-window'“ C Source Code Debugger 
•FAST 8088/8086 Assembler 

COMBINED PACKAGE $199 
c-systems 
P.O. Box 3253 
Fullerton, CA 92634 
(714)637-5362 

REALIA COBOL COMPILER 

Choose the fastest micro COBOL, with compile 
and execution speeds that eclipse the rest. 
Compatible with IBM VS COBOL. Interactive 
source debugger, full-screen editor, and inter¬ 
faces to assembler and C. No royalty or runtime 
fee. No limit on program size. Qualified compa¬ 
nies can try it for free. $995. 

REALIA. INC. 

10 South Riverside Plaza 
Chicago, IL 60606 
(312)346-0642 

DeSmet-C - $109 

Full K&R C compiler, linker, librarian, fullscreen 
editor, profiler, overlays, example software, 140 
page manual. BOTH 8087 and floating point li¬ 
braries. OUTSTANDING PRICE/PERFOR¬ 
MANCE. Consistently rated 1st or 2nd in 
published benchmarks. PC/MSDOS. No royal¬ 
ties on generated code. Newsletter. Updates $20 
ea. $109 shipping included. Symbolic (C source 
level). Debugger Option $50 extra. C Compiler 
for the Macintosh $150. 

C WARE CORPORATION 
Dept. PCTJ 
P.O. BoxC 

Sunnyvale, CA 94087 
(408)720-9696 


Software/Data 

Entry 


DATA ENTRY SYSTEM 

Heads down data entry for the PC will allow fast 
and accurate preparation of data files for your 
mainframe. Features: Auto dup, verification, auto 
format change, table lookups, range checks, 
batch totals, dup key, record insert, and much 
more. Ask us about our free 30 day trial period. 
Only $395. 

COMPUTER KEYES 
6519193 SW 
Lynnwood, WA 98036 
(206)776-6443 


Software 

Development Tools 


THE FORMS DESIGNER" 

Attention IBM Pascal, FORTRAN users! Save time 
in designing formatted screen I/O. Interactive 
Forms Editor allows you to draw lines and boxes, 
define fields, and edit text. Access forms or read 
keyboard entry by writing only one line of code. 
Provides sequential data retrieval and storage. 
Requires 128K RAM. Only $275 complete. Demo 
and manual $35. Call or write: 

BIT SOFTWARE 
PO Box 619 
Milpitas. CA 95035 
(408)262-1054 

TURBO-PLUS“ 

Turbo-Plus'“ is a set of external procedures 
crafted in assembler language and designed 
specifically for Turbo Pascal’s interactive envi¬ 
ronment. Turbo-Plus'“ includes: File Handle Disk 
Access Method, Instant Memory Mapped Text 
Display, Expanded Text Display. $34.95 plus $5 
s&h. 

NOSTRADAMUS 
5320 South 900 East 
Salt Lake City. UT 84121 
(801)261-0769 

ASSEMBLE 3-6 TIMES FASTER 

“FAST ASSEM 86” is much faster and easier to 
use than the IBM Assembler. Assembles 8K files 
6 times faster. Editor, assembler and source al¬ 
ways in RAM so you can go instantly from edit¬ 
ing to assembling. No need to LINK since 
produces .COM (as well-as .OBJ) files directly. 
Source compatible with IBM's important fea¬ 
tures. Supports 186,286,8087,287 directly. X- 
ref. utility built in. Only $49, wifh .OBJ $99. 
SPEEDWARE 
118 Buck Circle 
Folsom, CA 95630 
(916)988-7426 


AUTOTRACE—debug BASIC 

Single-step or continuous trace COMPILED or 
interpreter programs. BREAK on variables or line 
numbers. Change values at any time. RECAL 
screen displays. Full 80-column print out saves 
paper: only CHANGED variable values printed. 
Save trace to disk. Includes SCREEN RECALL, 
RAMdisk, SPOOLER $49.95, s/h $2.50 
TIMESHARE ASSOCIATES. INC. 

10202 Robinson, 

Overland Park. KS 66212 
(913)642-7564 

World Class Software”* 

is developed with World Class Basic Tools! 
..Subroutine Float and Insert 
..Structured BASIC SOURCE. LIB 
..Instant Test Environment 
..Five Documentation Reports 
..Compiled and Source Code License 
..Evening and Weekend Telephone Support 
TULSA COMPUTER BASIC AIDS 2.5(tm) 
POB707 

Owasso, OK 74055-0707 
(918)747-0151 

OPTIMIZE YOUR CODE!! 

The CODE SIFTER isolates CPU intensive areas 
of your code. Optimize the bottlenecks and your 
program will execute much faster. Use with any 
EXE created by DOS LINK—any source lan¬ 
guage. EASY to use—for both novices and ex¬ 
perts. 30 day money back guarantee. Call or write 
for details. IBM PC 128K+ DOS 2.+ $119 
DAVID SMITH SOFWARE 
Box 25ARd #3 
Oxford. NY 13830 
(607)843-6209 

$50 FORM & SCREEN PAINTER 
FOR dBASE, BASIC & TURBO 

100,000 copies shipped with dBASE II. now on 
PC & MS-DOS. “Paint" prompts, data fields, 
lines, boxes where you want them and ZIP'“ writes 
dBASE ll/lll, OR BASIC. Then add one line to your 
programs for professional data entry and re¬ 
ports. $50 cash, check, or VISA, no COD. 
MAGNUM DATA INC. 

627 South Plymouth Blvd. 

Los Angeles, CA 90005 
(213)937-0808 

TURBO PROGRAM GENERATOR 
PRODUCES READY-TO-COMPILE 
TURBO PASCAL SOURCE 

Be 10 times more productive—Pays for itself. 
SIMPLY layout the screen & define the fields. 

• Full-screen Entry; Automatic Field Edits 

• Built-in Data Base Update & Retrieval 

• Full Keyboard Utilization-40 F keys/etc. 

• Arithmetic & Table Lookup Functions 

User Manual & source included. Only $99.95. 
Visa/MC. 

ALLEN. EMERSON & FRANKLIN 
PO BOX 928 
Katy.TX 77449 
(713)391-8570 
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COLOR, CURSOR CONTROL 

DATE/TIME. KEYBOARD. PEEK. POKE. COM¬ 
MAND LINE ACCESS, and more available for 
IBM/MS FORTRAN. IBM/MS PASCAL, and GE¬ 
NERIC (MS) BASIC on PC/DOS and many MS/ 
DOS machines. No redistribution fees. $47 U.S. 
MN residents add 6% sales tax. BARTSUBS by 
BARTSOFT 

3210 Lake Shore Boulevard 
Wayzata.MN 55391 
(612)473-4032 

TURBO TUNE-up-19.95 

Programs & Utilities adapted from TUNING YOUR 
TURBO PASCAL by Steve Wood, published by 
Osborne McGraw-Hill, copyright i985-Osborne 
McGraw-Hill. Used with the permission of Os¬ 
borne McGraw-Hill. The adaptions are solely the 
work of precision logic systems, and are not a 
publication of Osborne McGraw-Hill. Disk in¬ 
cludes the complete Loan Amortization pro¬ 
gram. plus dozens of ready to use sub-programs. 
Bonus IBM-PC ‘tools’ not in the book. Add $3 
S&H. 

PRECISION LOGIC SYSTEMS 
2727 E. 21st Suite 613 
Tulsa. Oklahoma 74104 
(918)742-0979 

TURBO EXECUTIVE^- 

Application Programmers; reduce development 
time! Combine the power of Turbo Pascal with a 
Multi Tasking, interrupt driven, Real-Time ex¬ 
ecutive. Written in Turbo Pascal for control ap¬ 
plications requiring efficient sharing of CPU by 
various tasks. Source code $59.95 + $5 s&h. 
Consulting and Custom versions available. 
CLEAR CREEK COMPUTING 
2107 Audobon 
League City, TX 77573 
(713)332-9940 

PROFLO BY STAR*SYSTEMS 

THE flowchart drawing program for the software 
professional. Fast, responsive, easy to use. 
Menu-driven symbol selection. Full page flow¬ 
chart display. Versatile text editor. Requires IBM 
PC or compatible with DOS, 128K, graphics dis- 
ply and Epson graphics printer. $49.95. 



STAR*SYSTEMS 
28 Topstone Drive 
Bethel, CT 06801 
(203)744-0546 

SERIOUS SOFTWARE 
DEVELOPERS 

The software revision management system'“ 
stores all versions of source/documentation in 
a single ASCII file. Allows retrieval of any version 
of source and application of changes, while re¬ 
cording when, why and where changes were 
made with no duplication of common code. MS/ 
PC-DOS 2.0 $69.95 +. $5 s/h. (MN + 6%.) MC/ 
Visa. 

QUILT’” COMPUTING 
7048 Stratford Rd. 

Woodbury. Minnesota 55125 
(612)739-4650 


DOS DEBUGGER WITH SOURCE 

PC-TEST, a symbolic debugger so friendly you 
hardly need the manual. Multi-window memory 
display, text file browsing, port I/O. saved 
screens, 16 break points, loop breaker. 100% 
assembler, 64K, really flies. With optional com¬ 
mented source novices can learn/developers can 
customize. $39 or $129 (w/src) + $4 s&h. 

AJM ASSOCIATES 
10917 Northridge Square 
Cupertino, CA 95014 
(408)996-7249 

BASIC DEVELOPMENT TOOLS 

The Programmer’s Tool Kit is a collection of eight 
preprocessors and utility programs that speed 
development, documentation, and debugging. 
Code using labels instead of line numbers, re¬ 
move line numbers, merge, cross-reference, 
compare, list, and compress. Write or call for full 
details. 

DATASMITH.INC. 

Box 8036 

Shawnee Mission, KS 66208 
Phone; (913) 381-9118 

SOURCE DEBUGGER FOR LATTICE C 

The MSD Debugger’” is the last, and perhaps 
final, word in programming assistance for Lat¬ 
tice C and MICROSOFT version 3.0 users. C De¬ 
bugger produces a high-level view of C programs 
via function names, line number, variable names 
and C data types, plus a low-level view of ma¬ 
chine addresses and instructions for testing as¬ 
sembler language. 

$165.00+$3.50 Shipping VISA/MC 
C Debugger Logo 

MICRO SOFTWARE DEVELOPERS. INC. 

2141/2 West Main St. 

St. Charles, IL 60174 
(312)377-5151 

DEBUG FASTER! 

ALL PROGRAMMERS; save development time 
with the WATCHDOG SYMBOLIC DEBUGGER. 

• EASY to use 

• Increase Productivity 

• Use for ASSEMBLY or HIGH LEVEL language 

• Improve Software Quality 

• Full User Manual 

• Moneyback Guarantee 

DOS lx, 2x. 3x. IBM PC/XT/AT 128K. Call or write 
for more information. 

SOUTHERN CROSS SOFTWARE 
P.O. Box 3016 
Burnsville, MN 55337 
612-890-8738 

BASIC TOOLS 

Screen Development Aid $29 

• Create screens quickly (40/80) 

• TEST screens prior to coding 

• Automate screen functions from BASIC 
SORTSUB—Sorts any array $19 

• Sort a 1000 element array in 3 secs. 

Interp. & Compiled BASIC, DOS 1.1-3.0 IBM PC, 
PCjr, XT, AT and compatibles 
DEPENDABLE SYSTEMS 
P.O. Box 191090 


C PROGRAMMERS 

Professional Software Development Tools 

— Cross Module Cross Reference 

— Single Module Cross Reference 

— FindText—all occurrences of a given 
string in specified files (like GREP) 

/m SOURCE CODE INCLUDED (Pure K&R C)7 
MSDOS, CCPM, UNIX, Macintosh, others 
$165.00 

SMITH & SMITH ASSOCIATES 
P.O. Box 160 
Hunt Valley. MD 21030 
(301)666-8129 

** PASCAL’S FRIEND ** 

PASCAL’S FRIEND v2 contains source code for 
IBM PC Turbo Pascal; 1-2-3 style menu rou¬ 
tines, keyboard handling, save & restore screens, 
read disk directory or any track & sector, system 
clock and calendar routines, write strings in any 
tribute. DOS function calls, MORE! $49.95 check, 
MO. Visa, MC 
J.S. COMPUTING 
815 N. 12th St. Suites 
Allentown. PA 18102 
(215)821-9020 

BTREES INC WITH SOURCE 

The Softfocus B-Tree Library is a complete set 
of data management functions written in K&R 
C. We support random and sequential access, 
multiple indices per data file and up to 16.7 mil¬ 
lion keys per index. Also, our software is cus¬ 
tomizable because we supply full source code. 
Manual & examples included. 

B-Trees 

$7700 

SOFTFOCUS 
1277 Pallatine Drive 
Oakville. ONT. CANADA L6H1Z1 
(416)844-2610 


Software/ 

Engineering 


smARTWORK® 

Printed-circuit artwork editor for double-sided 
boards up to 10" by 16", runs on an IBM-PC. Color 
display allows complete interactive control over 
the placement and routing process. 2X artwork 
can be made on a dot-matrix printer or pen-and- 
ink plotter. $895. Write or call for a brochure. 



WIBTKK 


METAL FABRICATORS 

PC/Cutlist takes input from your bill of mate¬ 
rial—Detail drawing and calculates the best 
cutting combination for any length stock and 
prints a shop ready cutting list and scrap report. 
Also an optimization feature finds best mult 
length for mill orders. Price $300. Demo Disk 
$25.00 

THE JOSEPH ALBERT CO. 

P.O. Box 611 

Blue Island, Illinois 60406 

(312) 349-9032 

EDSA 

THE POWER BEHIND THE DESIGN 

Electrical Distribution System Analysis Programs 
A user friendly MENU driven package of Electri¬ 
cal Engineering programs for; SHORT CIRCUIT, 
LOAD FLOW, MOTOR STARTING VOLTAGE DIP. 
GROUND MAT. PROTECTIVE DEVICE COORDI¬ 
NATION. MOTOR TORQUE ANALYSIS. SHIELD¬ 
ING EFFECTIVENESS. 

EDSA MICRO CORPORATION 
B-206.5600 W. Maple Rd. 

W. Bloomfield, Ml 48033 

(313) 851-4474 

KALMAN FILTER PRIMER 

Learn Kalman Filter with this software, docu¬ 
ment, and support package. Easy-to-use pro¬ 
grams provide practical hands on experience. 
Unique step-by-step approach designed for self- 
study. Many numerical examples with straight¬ 
forward explanations. For engineers, scientists, 
programmers, and managers. 

KALMAN FILTER PRIMER 
22338 Lull Street 
Canoga Park, CA 91304 
(818)716-0816 

MEGA MATH 

A library of over 40 assembly language subrou¬ 
tines for fast numeric calculation on IBM PC/XT/ 
AT and compatibles includes matrix and vector 
routines. Fast Fourier Transform, convolution 
solution of linear equations. Use with IBM and 
MS Fortran, C, PASCAL, BASIC and assembler. 
One complete library $99, each additional. $49. 
VISA/MC/AMEX. 

MICRAY ELECTRONICS LTD. 

Bay1.4001A-19th SL.NE 
Calgary. Alberta, Canada T2E-6XB 
(403)250-1437 

STEAM 

STEAM computes the thermodynamic proper¬ 
ties of water over a wide range of values com¬ 
monly used in applied thermodynamics. The 
FORTRAN package includes an interactive 
“stand-alone" program and code in object form, 
callable as a subroutine. Specify your FORTRAN 
compiler. $295. (Calif. + Tax). 

SOFTset, INC. 

10889 Wilshire Boulevard, Suite 810 
Los Angeles, CA 90024 
(213)824-1904 


San Diego, CA 92119 
(619)287-3391 


WINTEK Corporation 
1801 South Street 
Lafayette, IN 47904-2993 
(317)742-8428 
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FFTFORPC 8087 

The speedy VECTORS? library is coded in MASM 
and includes forward/inverse FFT, convolution, 
and array processing routines. 1024 point FF 
takes 1.2 seconds real, 2.2 seconds complex. Use 
with PC, PC/AT, Fortran (MS 3.2/IBM 2.0), C 
(Lattice 2.1) and Pascal (IBM 2.0). 

$49 US postpaid by check, money order, VISA. 
VERTORPLEX DATA SYSTEMS LTD 
RO. BOX138.StationM 
Calgary, Alberta, Canada T2P 2H6 
(403) 248-1250 after 7pm MST 


Software/ 
Expert Systems 


BUILD EXPERT SYSTEMS FAST 

Use EXPERT-EASE~ to build expert systems in 
any field w/o prior experience. PC Mag: “One of 
1984’s best products". This Al breakthrough is 
now the top selling expert system shell (gener¬ 
ator). For IBM PC/XT, clones, DEC Rainbow, 128K 
+ RAM. Full function demo version w/manual- 
$60. Full credit applied to complete software 
system-$495. More info: contact, 

EXPERT SYSTEMS, INC. 

868 West End Ave., Suite 3A 
New York. NY 10025 
(212)662-7206 


Software General 


RENT PUBLIC DOMAIN SOFT/W 

Rent our PC Disk Libraries for 7 days and copy 
them yourself. Hundreds of useful business, 
games and utilities FREE FOR THE TAKING! 
IBM-PC SIG-220 +0220 Disks $230.00 

IBM-PC “Blue" 80 +080 Disks $85.00 

Rental is for 7 days after receipt, 3 days grace to 
return. Most credit cards accepted. 

NATIONAL PUBLIC DOMAIN 
SOFTWARE CENTER 
1533Avohill Drive 
Vista. CA 92083 

(619) 941-0925. Info and orders. (619) 727-1015. 
24 hr. orders. 

O Users' 
Group 

PUBLIC DOMAIN SOFTWARE IN C 

Over 45 volumes of public domain software in 
CP/M & MS-DOS formats. 

• editors & compilers 
• text formatters 
• communications packages 
• many UNIX-like tools 
Write or call for more details. 

THE C USER’S GROUP 
415E.EbclidBox97 
McPherson, KS 67460 
(316)241-1065 


Software Graphics 


TEKTRONIX 4010 EMULATION 

High resolution screen/printer graphics for the 
IBM PC. Full interactive capabilities with file 
transfer and cross-hair control. Utilizes PLOT 10, 
protocols. OFF-line review of graphics output. 
Supports IBM color/graphic or Hercules cards. 
Easy to use 4010 emulation at an affordable price. 
$80.00. Demo disk $5. 

Technological Systems Group 
5044 Haley Court 
Lilburn.GA 30247 
(404)923-4980 

GRAPHICS LIBFORTECMAR 

TEK-MAR lets you do high-res graphics on your 
TECMAR Graphics Master. TEK-MAR is a li¬ 
brary for use with MS Fortran. Features win¬ 
dowing, viewporting, clipping, axis rotation. 
Similar to Tektronix graphics. Includes screen 
dump/restore, Epson screen print, support for 
Hewlett Packard, Western Graphtec plotter. Re¬ 
quires MS-FORT 3.20,320K. GMDEV.SYS (5.2). 
Price: $195. 

ADVANCED SYSTEMS CONSULTANTS 
18653 Ventura Boulevard. Suite 351 
Tarzana, California 91356 
(818)990-4942 

MetaWINDOW^*' 

Advanced graphics toolkit provides Xerox Star/ 
Apple Macintosh style graphics on your IBM PC. 
Supports most popular graphics cards. Allows 
you to create pop-up menus, windows & icons; 
use proportionally spaced fonts; rubberband & 
drag lines, text or bitmap images; supports 
mouse/cursor tracking. Tightly optimized for use 
with Turbo Pascal, IBM Pascal, C. Fortran & 
Compiled Basic. 

METAGRAPHICS SOFTWARE CORP. 

444 Castro Street, Suite 400 

Mountain View. CA 94041 

(408) 438-5352-Telex: 4998586 METAGRAF 


Software/ 

Interpreters 


C-Terp'“-C Interpreter 

A COMPLETE DEVELOPMENT ENVIRONMENT. 
Full K&R language and libraries; Complete built 
in screen editor; 

compiler compatible, supports object library 
compiled with C86 or Lattice C or assembler; 
Multi-module support, includes global search; 
High-level symbolic debugging; Batchmode; 
Incredibly fast linking and semi-compilation; 
Runs on IBM-PC Dos 2.X, 3.X, 192K and up. 
Price: $300 (Demo plus manual $45) MC, VISA. 
See our display ad for more info. 

Gimpel Software 
3207 Hogarth Lane 
Collegeville, Pa 19426 
(215)584-4261 


Software/Languages 


IBM PC PASCAL/DOS 3.0/1 

For the serious PASCAL and DOS user. EXAM¬ 
PLES PLUS provide a rich set of examples and 
directly usable PASCAL function/proc code for 
PASCAL with DOS 2.0/1. EXAMPLES PLUS 2 
provides additional info for PASCAL 2 with DOS 
3.0. EXAMPLES PLUS 3 shows the differences 
and glitches in DOS 3.0/1, plus info on TopView, 
networking, extended graphic board and the AT 
hardware. Priced at $30 each, 2 for $48,3 for 
$60. (CAadd6%). 

JATO INC. 

24861 Alicia Parkway, Suite 272-B 
Laguna Hills, CA 92653 

PASCAL-TO-C-TRANSUTOR 

Convert UC5D Pascal, MT+Pascal, and others 
to K&R C. Handles nested procedures, intrinsic 
functions, separately compiled units and mod¬ 
ules, all data types including long integers. Re¬ 
quires 256K IBM PC/XT/AT. Send for free 
samples or send us up to 500 lines of Pascal and 
we will convert it for you FREE. Licensed source 
and executable code $5,000, conversions 25 
cents/line. 



4400 Sulphur Springs Road 
Corvallis, OR 97330 
(503)745-7476 


Software/Network 


IBM PC NETWORK 

Products: electronic ‘chat’ system, network 
driver/iocti functions, comm port sharing for 
modem pooling; End User services: custom 
software development, consultation for larger 
user communities (including capacity plan¬ 
ning), remote support, joining of PC networks 
together forming a single wide area network 

PC Network Specialists, Inc. 

13109 Chandler Drive 
Dallas. TX 75243 
(214)783-6313 


Software/Operating 
Systems 


MULTIPLE USERS UNDER PC DOS 

MultiLink turns PC-DOS into an efficient multi¬ 
user multi-tasking operating system. Additional 
users are supported by attaching inexpensive 
CRT terminals or modems to serial ports on the 
PC, and can run normal applications designed 
for PC-DOS. Includes host communications 
software for public dial-in. 

THE SOFTWARE LINK INCORPORATED 
6700 23B Roswell Rd. 

Atlanta. GA 30328 
(404)255-1254 


pcSHARE MULTI-USER 0/S 

pcSHARE allows your IBM-XT or compatible to 
support up to 4 users running 123, dBASE, 
WordStar, etc on inexpensive serial CRTs. For the 
software developer, pcSHARE efficiently runs 
compiled Basic, Pascal & C programs with full 
DOS 3.0 record locking. No risk 30 day money 
back guarantee. 

DIGITROL COMPUTERS, INC. 

440 Phillip Street 

Waterloo, Ontario, Canada N2L 5R9 
(519)884-4541 

CX/PC C EXECUTIVE 

Real-time, priority task scheduler. Functions to 
queue inter-task messages and pointers. Ex¬ 
ample tasks. Interrupt-driven timer, serial and 
parallel port interfaces. Runable demonstration 
programs. DeSmet C source included; no li¬ 
cense for generated programs. Described in June 
'84 IEEE Micro article. $75. Brochure. 
INTR-SOFTCO. 

RO. Box 351 
Bedford. MA 01730 
(617)369-6242 


Software/Services 


TAPE TO DISK CONVERSIONS 

Convert any 9 track magnetic tape to or from over 
200 formats including 3y2 ". SVa". 8 " disk for¬ 
mats and word processors. Formats available 
include IBM-PC. Apple. Altos. TRS 80 8" CP/M, 
Displayer., IBM Sys/??. Macintosh. Wang. Lan¬ 
ier, OS/6 and 300 more. Disk to Disk conver¬ 
sions also avail. Call for more info. 

PIVAR COMPUTING SERVICES, INC. 

47 W. Dundee Rd. 

Wheeling, IL 60090 
(312)459-6010 


Software/ Statistics 


CLUSTER-PC 

CLUSTER ANALYSIS ON THE IBM-PC! Menu 
driven system provides the user with 12 resem¬ 
blance measures for classification and options 
for Transforms, standardizations, sorting & 
linkages. Other options include output to printer 
or file and plotting of dendrograms to screen of 
HP 7470. $279 plus $3 Shipping. 

TAXONOMIC ASSOCIATES INC. 

P0B8644 

Mobile, Alabama 36608 
(205)343-6495 

MULTI REGRESSION PROGRAM 

Multiple regression program for IBM-PC-$35.00. 
Accurate statistics with complete diagnostics 
including: F-STAT, T-STAT, R-SQUARED. DW. 
correlations, predicted & residual values. Im¬ 
mediate shipment. This is the right tool for the 
job and only $35.00. 

MARKOV CHAIN 
9934 67th Road, Box 1J 
Forest Hills. NY 11375 
(718) 897-6674. Ask for Mike. 


























TECH BOOK 


Soft ware/Stock 
Analysis 


PC-STOCK GRAPHIC ANALYSIS 

Graphic trend analysis aiding in technical stock, 
bond, and commodity analysis. Includes “ON 
BALANCE VOLUME" and moving average. Ideal 
for the small investor. PC-STOCK comes com¬ 
plete with source code and examples. Requires 
IBM-PC, 128k, DOS 1.1-2.1 and hi res graphics. 
$30 + S3 shipping. 

SUNRISE ENTERPRISES 
P.O.Box 2610 
Goleta,CA 93118 
(805)968-4170 


Software/Terminal 

Emulation 


TC-LINK 

The TC-3274 Cluster can be used on all IBM PC’s 
or compatibles. 1, 3 or 5 station clusters from 
$769. Features: Extended color Resident SNA, 
Application Interface, Hot Key, Full Gateway, Fast 
File Transfer, Multiple LU’s. TC-3276 single user 
Emulator is only $619. Over 5000 SNA & BI¬ 
SYNC sold Worldwide. 

TRISYSTEMS CORPORATION 
74 Northeastern Blvd 
Nashua, NH 03062 
(603)883-0558 

VT52/102/TEKTRONIX4010 
PLUS FULL FILE TRANSFER 

ZAP does amazing emulation of the above ter¬ 
minals and includes; all VT102 attributes to 132 
column, nested command files, keyboard re¬ 
configuration, XMODEM, kermit, and text file 
transfer, online help, text and graphics, trans¬ 
late bytes received, DOS commands, AND a so¬ 
phisticated, general purpose package to interact 
with any computer, from PCs to super-main- 
frames. Requires IBM PC, AT, or compatible, and 
128K. 

Only $65 plus $3 shipping. Full refund if not sat¬ 
isfied in first 30 days. 

^Solution 

SOLUTION SYSTEMS 
335-TN Washington Street 
Norwell.MA 02061 
800-821-2492,617-659-1571 


Software/ 

Typesetting 


HIGH-TECH TYPESETTING 

Transmit your text via toll-free lines directly to 
our fully automated typesetting system. $2. per 
K characters with a $5. minimum. Same day 
service. 200 typefaces in sizes up to 72 point. 
Send $15. + $3. shipping for our 220 page 
guidebook, or call toll free and use your MC, VISA 
or AMEX. 

INTERGRAPHICS INC. 

106A South Columbus Street 
Alexandria, VA 22314 

(800) 368-3342 or (703) 683-9414 in DC area. 


Software/Utiuties 


DISK MECHANIC 

THE ULTIMATE Floppy Disk Backup & Repair 
Utility. Can back up ALL software protected disks 
written on the IBM PC. Works manually or au¬ 
tomatically. Files or sectors can be restored, 
searched, examined & changed. Checks disk 
drive speed, req. IBM PC, DOS 1.1 (128K)/2 
(192K) -F 64K if only 1 floppy drive. $73 ppd. USA 
MU MICROSYSTEMS 
PO BOX 825, Dept. TB 
Framingham, MA 01701 USA 
(617) 926-2055 for info MC/VISA 

**DIGICON PRINT PACKAGE* ** 

Want SIDEWAYS printing for SPREADSHEETS? 
How about BANNNER, PAMPHLET, LETTER, and 
BOOKLET printing too? Variety of fonts. Graph¬ 
ics characters. Character editor to MAKE YOUR 
OWN FONTS or SYMBOLS! Quick printer setup 
program too. Easy menus, online help. IBM/Ep¬ 
son printers, DOS, 128K. $49.95 (PA+6%). 
DIGITAL CONCEPTS, INC 
POB 8345 Dept. A 
Pittsburgh, PA 15218 
(412)823-8314 

NOBLINK" 

ErGoNoMiCs! Eye strain? With just a keystroke 
you can change your blinking cursor into a 
friendly solid block reverse video cursor. If you 
wish you can change it back and forth (Blink/No 
blink) right in the middle of a program, such as 
your word processor. Give your eyes a rest. 
$29.95 plus $5 s&h. 

NOSTRADAMUS 
5320 South 900 East 
Salt Lake City, UT 84121 
(801)261-0769 


SOURCE DEBUGGER FOR 
LATTICE C 

The MSD DeBugger'“ is the last, and perhaps 
final, word in programming assistance for Lat¬ 
tice C users. C Debugger produces a high-level 
view of C programs via function names line 
numbers, variable names and C data types, plus 
, a low-level view of machine addresses and in¬ 
structions for testing assembler language func¬ 
tions. More features include: 

• All documentation is prepared for 
programmers. 

• Online help screen throughout the process. 

• Capability to single step through your program. 

• Set break points, examine registers and 
variables. 

$165.00 + $3.50 shipping VISA/MC 


C^delcH-igEgerr 

a high level language debugger 


MSD 

2141/2 West Main St. 

St. Charles, IL 60174 
(312)377-5151 

IBM USES CPM DISKS!! 

Uniform lets you use CPM disks in your IBM B: 
drive while running any PCDOS/MSDOS pro¬ 
gram. Read and write to the CPM disk directly 
or transfer files to IBM format. Over 70 formats 
also 8" and 96 TPI. IBM PC, XT, AT. Call for de¬ 
tails. Dealers invited. (Not for Apples). $59.95 + 
$5 S&H. Uniform by Micro Solutions. 

BLUE HERON 
RR1,Box128E 
Maple Park, IL 60151 
(815)895-5602 

Hard Disk DIRECT ACCESS™ 

The ULTIMATE utility for any hard disk user. DI¬ 
RECT ACCESS is a powerful hard disk manage¬ 
ment tool. Organizes your software programs into 
a “user defined" menu system. Features attrac¬ 
tive screen display, rapid access into an appli¬ 
cation using a single keystroke & easy to learn. 
Also handles batch files & complicated DOS 
commands. Order today. Only $59.95 -t- $5.00 
shipping & handling. MC/VISA. 


DELTA TECHNOLOGY 
P.O. Box 1104 

Eau Claire, Wisconsin 54702 
(715)832-0958 

REALIASPACEMAKER 

One of Peter Norton’s “favorite programs"! 
Compress .EXE and .COM files, so programs 
need fewer diskettes and load faster. Signifi¬ 
cantly reduces any program with large data or 
stack segments. Use instead of EXE2BIN. When 
DOS loads the compressed file, Spacemaker 
automatically expands it. $75. 

REALIA.INC. 

10 South Riverside Plaza 
Chicago, IL 60606 
(312)346-0642 


SMART CACHE 

Cache for floppies-f-RAM disk-r-spooler. Drives 
wear less, run quieter. Writes defered and con¬ 
current. Anticipates reads. Spooler is multi¬ 
printer, multi-file, and multi-copy, with optional 
form break, form feed, and page listing capabil¬ 
ities. Need DOS 1.1 or above, 256 KB and one 
floppy. $39.95+$2.50S/H. 

EKC INC. 

6100 Shenandoah Ave. 

Los Angeles, CA 90056 

(213) 641-3390 for info/order MC/VISA 

AVOID FRUSTRATION! 

PC-CATLG—easy to use, reliable, Diskette 
Management Utility. Directory info for EACH file 
is read/stored in a master catalog with a 40 char 
user comment. Functions; ADD/CHG/DEL/ 
SRCH/UPD/DISPLAY/PRT/LABELS. Chg VOL 
labels. Req. DOS 1.1/2.X, 256K, 80 mono/color, 
2 DSDD drvs (SSDD add $3), parallel printer opt. 
$25. 

Oregon-microTech 
1717 Magnolia Ave. 

Medford, OR 97501 
VISA/MC (503) 773-8327 

BASIC “QUICK-SCREEN” 

Create complex data input screens fast and easy. 
Place “data fields” anywhere you want. Draw 
menues and help screens. Comes with subrou¬ 
tines to manage screens, data input, etc. In¬ 
cludes a program listing utility to demonstrate 
“QUICK-SCREEN”. Works with compiler. $38 + 
shipping. $8 for demo. CA res. +6% tax. 

RIBB SOFTWARE 
20 Quiet Hills Road 
Pomona, CA 91766 
(714)622-6653 

THE FILE CONVERTER 

Alter or restructure the data and/or the com- 
rnand structure of any DOS file. Use files created 
by one software package with other programs. 
Files imported to or being exported from the PC 
can be reformatted easily. The utilities consist of 
the Data Translator, Field Handler. File Splitter, 
and the On-Line Communication Programs. 
Minimum configuration: 256K, 2 disk drives, color 
or monochrome display. $399. 

DATACHANGE, INC. 

6075 Atlantic Blvd. NWG-1 
Norcross, Georgia 30071 
1-(800)631-9841;(404)441-1332 

DBASE II dBDecode 

dBDecode is a utility program that converts pro¬ 
grams that have been compiled with the D-BASE 
IIDBCODE compiler, back into the original source 
code format. This powerful utility among others, 
accounts for identification of IF-THEN-ELSE- 
ENDIF and DO-WHILE-ENDDO constructs dur¬ 
ing source code generation. A must for DBCODE 
users. $69.95. 

DATAGLOBE SYSTEMS 
30 Burnhill Rd., Suite 803 
Scarborough, Ontario, Canada 






















TECH BOOK 


THENIBBLER^“2.0 

Powerful disk, file & memory mgmt. utility for 
programmers & DP professionals! view, en¬ 
crypt, edit, recover, copy, delete, hide & rename 
files. View & Edit Memory. Hex/ASCII search in 
files & memory. File maps; Label/ Directory ed¬ 
iting: windows: context-sensitive HELP: Trans¬ 
fer CPM & p-system data to DOS: Ram & Fixed 
Disks! written in assembly for super speed! 
$69.95 + $2.50 S&H. (CA add 6%) check/Visa/ 
MC. 

TACHYON SYSTEMS INC. 

2725 Congress St. Suite 2H 
San Diego, CA. 92110 
(619)574-1666 

FKEY NOW AVAILABLE 

The famous FKEY key processor is now running 
on PC DOS/MS DOS. FKEY allows the redefini¬ 
tion of each key and key macros. No royalties on 
the run time package for product developers. 
Attractive dealer discounts and dealers are in¬ 
vited. Call or write for more information about 
FKEY. $39.95. 

DITj 

RO. 80x60727 
Sunnyvale, CA 94088 
(408)737-9000 

SPEED UP YOUR DISPLAY! 

FANSI-CONSOLE'“: faster screen writing thru PC- 
DOS or BIOS (1.3-3.0+ times), larger X3.64 
subset than ANSI.SYS, VT100/52 keys, more 
type-ahead, auto inactivity screen disable, 
eliminate scroll blink for some adaptors, win¬ 
dow support, keyboard breakpts. Software & 
printed manual $50. or shareware disk $25. 
HERSHEY MICRO CONSULTING, INC. 

P.0.80x8276 

Ann Arbor. Michigan 48107 
(313)994-3259 


SMART FILE COMPARISON 

CMP finds changes, including blocks of lines 
that have moved between two ASCII files. It finds 
lines that have changed within a block thattias 
moved. 20,000 line maximum, skip blanks, out¬ 
put to file. PC-DOS or CP/M-80, Ver 2.13 $89 
(+ sales tax in CA) Visa/MC. 



WHITE HERON 
CORPORATION 


White Heron Corporation 
Mail Order Dept. 

26739 Basswood Ave. 

Rancho Palos Verdes, CA. 90274 
(213)378-4429 

ALL DISK COMMAND SYSTEM 

Impressive FILE HONEY'“ system gives total ac¬ 
cess to subdir with 4 arrow keys. Sharpen PCs/ 
XTs. Pampers today’s users. Sorts, organizes, 
ID’S, locates, scans-FAST-without memorizing 
subdir names. New tree access! Sophisticated 
wildcards & dates. Extra print features you like! 
Handsome folio $50—Demo $15.128K/DOS 2.X. 
THE JOE PHILLIPS COMPANY 
9071 Metcalf, Suite 145-C 
Shawnee Mission, KS 66212 
(913)341-3645 

COPYWRITE 

CopyWrite backs up hundreds of the most pop¬ 
ular copy-protected programs for the IBM PC. 
CopyWrite is revised monthly to keep up with the 
latest in copy protection, and comes with a trade- 
in offer. It needs an IBM AT, XT or PC, 128k and 
one disk drive, but can use more memory or an¬ 
other drive. 

$50 US. Check/Credit Cards. 

QUAID SOFTWARE LIMITED 
45 Charles Street E. 3rd Floor 
Toronto, Ontario, Canada M4Y1S2 
(416)961-8243. 


WHAT IBM LEFT OUT... 

The enhancer offers: fast flicker-free scroll 
• display review • pause at screen full • choose 
color for input • solid block cursor • oversized 
editable writable keyboard buffer displayed on 
screen • alarm clock with time display and 
chimes • menu entry of special characters. IBM 
PC & XT $50 check/MO Colo. res. add 3.6%. 
GENERAL SOFTWARE 
RO. Box 3272 Dept 12 
Boulder, CO 80307-3272 

ASSEMBLY LANGUAGE PROS! 

Sick and tired of those sloppy, misaligned list¬ 
ings of your masterpieces? ASMPRT will letyor; 
control where the tab stops are set for a slick, 
professional-looking program listing. Also al¬ 
lows you to compress the listing for those 80- 
column printers. Prints all other ASCII text 
files,too! Only $29.95. 



Childs 


CHILDS SYSTEM, INC. 

RO. Box 45212 Dept. 485 
Baton Rouge, LA 70895 
(504)291-4167 

WHAT IBM LEFT OUT... 

The enhancer offers: fast flicker-free scroll 
• display review • pause at screen full • choose 
color for input • solid block cursor • oversized 
editable writable keyboard buffer displayed on 
screen • alarm clock with time display and 
chimes • menu entry of special characters. IBM 
PC & AT $50 check/MO Colo. res. add 3.6%. 
GENERAL SOFTWARE 
RO. Box 3272 Dept 12 
Boulder, CO 80307-3272 


SOFTWARE/WORD 

Processing 


VOLKSWRITER DELUXE 

Features TextMerge'“for customized mailing lists: 
multi-lingual, engineering & scientific symbols: 
horizontal scrolling to 250 characters: docu¬ 
ment size 1 megabyte: on-screen page endings, 
underline, boldface, double-strike, strike¬ 
through, multiple fonts & colors—fewest key¬ 
strokes per function. Only $295. 

LIFETREE SOFTWARE INC. 

411 Pacific Street 
Monterey, CA 93940-2790 

FORMATH" TEXT-FORMATTER 

For technical texts. Sizes & places equations, 
matrices, ratios, integrals, big symbols, foot¬ 
notes. Macros, multiple fonts, 158 Greek/math 
symbols. Automatic hyphenation, section/ 
equation/reference numbering, indexes, table of 
contents. Dot-matrix, daisywheel, laser printers, 
plain/graphics monitors. $400. $50 for demo. 
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SHANTHA SOFTWARE, INC. 

50 West 97th St. Room 11N 
New York City 10025 
212-222-7647 

Touch-tone Toll-free: 950-1088-wait-FORMATH 
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FORTRAN 

or 

PAQPAT 

PROGRAMMER? 

READ 

THIS 

AD 
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GRAPHICS 

• Text/graphics generics 

• 2D interactive 

• 2D plots (full support) including 
auto-scaling, auto-axis genera¬ 
tion, auto-labeling, tabular/log/ 
parametric curves, splines, bars, 
pies, you name it, we have it. 

• 3D Plots incl. 2 hidden line remov¬ 
al options—not just old-fashioned 
wire frame. 

PEN PLOTS 

• Standard plotter primitives plus 

• FULL 2D support plus 

• Interface to screen graphics, 

• Limited 3D. 

Clear and complete documentation. 

GRAFMATIC $135. 

PLOTMATIC 135. 

MICROCOMPATIBLES 

301 Prelude Drive 

Silver Spring, MD 20901 

(301) 593-0683 


CIRCLE 400 ON READER SERVICE CARD 



The P0100 allows rapid development of specialized 
PC interfaces It features a buffered data bus. 
switch-selectable address decoder, and a large 
prototype area (up to 40 1C sockets) The 116-page 
manual covers basic interfacing concepts and details 
implementing A/D. D/A converters. I/O ports, 
connection of transducers and dozens of useful 
circuits 

PD100 w/manual - S99 REAL TIME DEVICES 
plusS3 50 P&H 1930 Park Forest Ave 

Manual only - $20 Postpaid PO Box 906 
PA residents add 6% State College. PA 16804 

Check. MasterCard, or VISA (814) 234-8087 


Now With Windowing! 
$49.95 Basic Compiler 

MTBA5IC 

Features: 

Multitasking Windowing 

Handles interrupts Interactive 

Fast native code Compiles quickly 

Floating point No runtime fee 

MTBASIC is a true native code compiler. It runs Byte's Sept. 
’81 sieve in 26 seconds: interpreters take over 1400 seconds! 
Because MTBASIC is multitasking, it can run up to 10 Basic 
routines at the same time, while displaying ten separate win¬ 
dows. Pop-up/down menus are a snap to implement. 

The MTBASIC package includes all the necessary software to 
run in interpreter or compiler mode, an installation program 
(so any system can use windowing), three demonstration pro¬ 
grams and a comprehensive manual. 

AVAII.ABI.E for CP/M (Z-80). MS-DOS. and PC-DOS systems. 

ORDERINC: Specify format when ordering. We accept Visa. 
MC. checks and COD. Send $49.95 plus $3.50 shipping and 
handling ($10 overseas) to: 

P.O. Box 2412 Columbia, MD 21045-1412 
301/792-8096 


CIRCLE 399 ON READER SERVICE CARD 


Software Manual and 
Documentation Printers 

TYPESETTING: 

Laser or R.C. output from your 
hard copy, word processed disk or 
transmission 
PRINTING: 

Short, Medium and Long Run 
TABS: 

Printed and Laminated 
BINDING: 

Saddle Stitch, Perfect, 
Plastic Comb, Wire, Loose Leaf, 
Slipcovers, Binders 

1 - 800 - 528-4885 

Bipli&Oraplilcr 

Printshops Of The Future 



QNX1.2 Development System.595 

QNX 2.0 Networking Version.1190 

QNX Networking Board.425 

SOFPLAN Multi-User Spreadsheet.200 

ZIM Multi-User Database.1095 

\ 8087 \ 

rrrTTTrVfrrTrr^rrrr 

8087-3 (5MHZ) Co-Processor Kit. 159 

8087-2 (8MHZ) Co-Processor Kit.315 

80287 (AT) Co-Processor Kit.280 

FORLIB; Fortran Scientific Subroutines.99 

• QNX ORDERS OVER S500 


fconotclc 


Moodie Drive High Tech Park 
105-215 Stafford Rd. Ottawa. K2H9C1 
(613) 726-1907 

Quantity discounts Dealers welcome_ 


FAST SCREEN 
OUTPUT FOR 
TURBO PASCAL 


FASTSCREEN^^ 

is a set of inline assembler and Pascal 
procedures for Turbo Pascal users. 

• Display an entire screen or window almost 
instantly 

• Process multi-field input screens that give 
your user full cursor control 

• Sample program uses Conways LIFE to 
illustrate use of procedures 

• All source code included 

• IBM PC XT AT and true compatibles 


2995 


VA residents 
add 4 ^'( sales ta.\ 


TECHNISOFT 

1710 Allied Street, Suite 37 
Charlottesville, VA 22901 
(804) 979-6464 

Turbo Pascal is a registered trademark 
of Borland International 


CIRCLE 397 ON READER SERVICE CARD 


PERFECT COPIES 
GUARANTEED 


Why risk duplicating your important 
programs on your computer, when our 
equipment is designed solely to du¬ 
plicate disks and verify their perfection 
100%? 

Over 600 formats Including Commo¬ 
dore 64. Plus serialization, copy pro¬ 
tection, labeling, packaging, shrink- 
wrapping and fast, personalized ser¬ 
vice. 



MUesteni 
IkMKriala Inc. 

CMSK DUPLICATION 


1701 E. Edinger Ave. 
Building A7 

Santa Ana, California 92705 
(714) 547-3383 (Collect) 


CIRCLE 396 ON READER SERVICE CARD 


lie 


PROMPT DELIVERY!!! 

S SAME DAY SHIPPING (USUALLY) 
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OUTSIDE OKLAHOMA NO SALES TAX 
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DYNAMIC RAM 
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STATIC RAM 



So 

6264LP-158KX8 150 ns 

$6.25 



. 6116LP-3 2 Kx 8 150 ns 

2.24 j 


OPEN 6’ ■■ DAYS WE CAN SHIP VIA FED EX ON SAT 




NO EXTRA 
COST ON 
F-EXSAT 
DELIVERY 


MastefCardA/ISA or UPS CASH COD p. 

Factory New, Prime Parts -uHoo 

MICROPROCESSORS UNLIMITED 
24.000 S. Peoria Ave.. (Q-\ g\ 267-4961 

BEGGS. OK. 74421 ' 

Prices shown above are for May 28,1985 
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Spen^i^; more time searchii^ for the 
tedmol<^...thaii usii^; it? 


DATASOURCES 
systematically oi^fatiizes 
all your DP options! 


No other resource puts over 20,000 
systems and applications software pack¬ 
ages...over 17,000 hardware and data 
communications products... and some 
9,000 company profiles instantly at 
your fingertips. 

DATA SOURCES is conveniently 
indexed to help you locate the products 
you seek quicldy...find others you may 
not be aware of...and determine their 
capability and compatibility at a 
glance. You’ll use... 

...The Product Index, with its com¬ 
plete listing of every product covered 
by DATA SOURCES, to lead you to 
the larger listing quicldy. 

...The Company Profile Index, to 
help you identify all the product 


areas in which a firm is currently 
involved easily. 

...The Company/Product Index, to 
find each vendor’s full range of prod¬ 
ucts within each equipment category 
instantly. 

...The Software Index, to help you 
access specific packages, even if 
you’re not sure of the author or prod¬ 
uct classification. 

And DATA SOURCES’ handy compari¬ 
son charts let you review similar products 
by multiple manufacturers for key cri¬ 
teria, including compatibility and price. 

PLUS...in-between quarterly editions, 
subscribers have access to the exclusive 
DATA SOURCES HOTLINE for infor¬ 
mation on product location assistance. 


JUST CALL (800) 227-1617 ext 251 
TODAY! (In California, call (800) 
722-3543 ext. 251) 



We’ll send your first 2-volume edition 
on a 30-DAY APPROVAL basis 
and enter your year’s 
subscription to 
DATA SOURCES at 
just $170... $70 off 
the regular cover 
price... FOR 4 
quarterly editions. 


T325 


Leading the Industry; in Information 
Management 

P.Q Box 5845, Cherry Hill, N.J. 08034 
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HOW EASY DEVELOPING 
PROGRAMS CAN BE WITH 

THE C UTILITY LIBRARY! 


COMPLETE. Over 300 tested 
and well documented func¬ 
tions. All features of the PC 
&AT are at your finger tips. 

ADVANCED. Features like 
windows, data entry fields, 
switching displays, and batch 
file execution are supported. 

GRAPHICS. A complete set 
of fast business graphics 
functions. Our low level 
graphics routines are the 
fastest in the business. 

SOURCE. All source code is 
included. 95% of the library 
is written in C. Only func¬ 
tions demanding fast execu¬ 
tion speed are in Assembler. 

COMPATIBLE. With Lattice, 
Microsoft(3.0), CI-C86, 

Aztec, DeSmet, Wizard, and 
Mark Williams. All memory 
models are supported. 

MUCH MORE. Dozens of 
string functions, the best 
time & date math and for¬ 
matting, DOS directory and 
file mgmt., keyboard control, 
polled async communications, 
and more. NO ROYALTIES. 
We SUPPORT what we sell. 

C UTILITY LIBRARY - $185 
COMPILERS: Lattice $349, 
C1-C86 $329, Mark Williams 
$449. Save $40-$50 with 
compiler &. library package. 


Specify compiler and version 
number when ordering. Add $4 for 
UPS or $7 for UPS 2-day shipping. 
NJ residents add 6% sales tax. 
VISA, MC, Chks & qualified PO's. 



Essential Software, Inc. 

P.O. Box 1003 

Maplewood, Npw Jersey 07040 
914/762-6605 
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Introducing the MIX Editor 

(with Split Screen - both horizontal and vertical) 

A Powerful Addition To Any Programmer’s Tool Box 


Full Screen Editing 

Introductory Offer 

Programmable 

WordStar Key Layout 

Only 

Macro Commands 

Custom Key Layouts 
Terminal Configuration 
Help Files 

Backup Files 

2995 

30 Day Money Back Guarantee 

Custom Setup Files 
Mnemonic Command Mode 
Multiple File Editing 

Split Screen Editing 


For PCDOS/MSDOS (2.0 and above/128K) • IBM PC/Compatibles, PC Jr, Tandy 1000/1200/2000, & others 
For CPM80 2.2/3.0 (280 required/64K) • 8" SSSD, Kaypro 2/4, Osborne ISD/DD, Apple U, & others 


Great For All Languages 

A general purpose text 
processor, the MIX Editor is 
packed with features that make it 
useful with any language. It has 
auto indent for structured 
languages like Pascal or C, It has 
automatic line numbering for 
BASIC (255 character lines). It 
even has fiU and justify for 
English. 

Terminal Configuration 

A Utility for defining terminal 
features (smart features 
included) allows the editor to 
work with any terminal. Over 30 
of the most popular terminals are 
built-in. 

Custom Key Layouts 

Commands are mapped to keys 
just like WordStar. If you don’t 
like the WordStar layout, simply 
change it. Any key can be 
mapped to any command. You 
can also define a key to generate 
a string of characters, great for 
entering keywords. 

Split Screen 

You can split the screen 
horizontally or vertically and edit 
two files simultaneously. 

Macro Commands 

The MIX Editor allows a 
sequence of commands to be 
executed with a single keystroke. 
You can define a complete 
editing operation and perform it 
at the touch of a key. 

21l6E.Aniinlio 

1^11 jHC 

m Rlchanboo, 1x75081 

software (214)783-6001 

MSDOS is a trademark of Microsoft 
PCDOS is a trademark of IBM 
CPM80 is a trademark of Digital Research 
WordStar is a trademark of MicroPro 


Custom Setup Files 

Custom keyboard layouts and 
macro commands can be saved 
in setup files. You can create a 
difierent setup file for each 
language you use. The editor 
automatically configures itself 
using a setup file. 

Command Mode 

Command mode allows any 
editor command to be executed 
by name. It is much easier to 
remember a command name 
versus a complicated key 
sequence. Command mode 
makes it easy to master the full 
capability of the editor. 
Frequently used commands can 
be mapped to keys. Infrequent 
commands can be executed by 
name. 

Editor Commands 

The editor contains more than 
100 commands. With so many 
commands, you might think it 
would be difficult to use. Not so, 
it is actually extremely simple to 
use. With command mode, the 
power is there if you need it, but 
it doesn’t get in your way if you 
don’t. Following is a list of some 
of the commands. 


Cursor Commands 

Left/Right/Up/Down 
Tab Right/Tab Left 
Forward Word/Backward Word 
Beginning of Line/End of Line 
Scroll Up/Scroll Down 
Window Up/Window Down 
Scroll Left/Scroll Right 
Top of File/Bottom of File 
• • • 

Block Commands 

Copy/Move/Delete 

Read/Write 

Lower Case/Upper Case 

FiU/Justify 

Print 

File Commands 

Directory (with wild cards) 
Show File/Help File 
Input/Output File 
Delete File/Save File 

Other Commands 

Split Screen/Other Window 
Find String/Replace String 
Replace Global/Query Replace 
Delete Line/Undelete Line 
Delete Word/Undelete Word 
Insert Mode/Overwrite Mode 
Open Line/Join Line 
Duplicate Line/Center Line 
Set Tab/Clear Tab 


To Order. CaU Toll Free 1-800-523-9520, (Texas only 1-800-622-4070) 
Mix Editor_$29 95 + shipping ($5 USA/$10 Foreign) Texas residents add 6 % sales tax 


Visa_MasterCard_Card ^_ 

COD_Check_Money Order _ 


Exp. Date _ 


Disk Format- 


Computer _ 

Name_ 

Street_ 


. Operating System: MSDOS_PCDOS-CPM80- 


City/State/Zip- 

Country_ 

Phone _ 


MDC 


21l6E.Arapaho 
Suite 363 

Richardson, Tx 75081 

software 

Dealer Inquiries Welcome 
CaU (214) 783-6001 

CL 
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CALENDAR 



JULY 

July 10-12 

Local Area Networks for 
the IBM World 
San Francisco, CA 

Sponsor: Communications 
Solutions, Inc. 

Contact: CSl, 992 S. Sara- 
toga-Simnyvale Road, 

San Jose, CA 95129; 
408/725-1568 

July 10-12 
World Computer 
Graphics 85 
New York, NY 

Contact: WCGA, 2033 M 
Street, NW, Suite 399, Wash¬ 
ington, DC 20036; 202/775- 
9556 or NCGA, 8401 Arling¬ 
ton Blvd., Suite 601, Fairfax, 
VA 22031; 703/698-9600 

July 15-18 

National Computer 
Conference 
Chicago, IL 

Sponsor: AFIPS and ACM, 
lEEE-CS, DPMA, SCS 
Contact: Helen Mugnier, 
AFIPS, 1899 Preston White 
Drive, Restort, VA 22091; 
703/620-8926 

July 22-26 

SCS 85: Summer Com¬ 
puter Simulation Confer¬ 
ence and Exhibits 
Chicago, IL 

Contact: Charles A. Pratt, 

SCS, P O. Box 2228, La 
Jolla, CA 92038-2228; 
619/459-3888 

July 22-26 

SIGGRAPH 85—The 12th 
Annual Conference on 
Computer Graphics and 
Interactive Techniques 
San Francisco, CA 


Sponsor: ACM SIGGRAPH 
with Eurographics, IEEE 
Contact: SIGGRAI^H 85 Con¬ 
ference, Services Office, 111 
E. Wacker Drive, Chicago, IL 
60601; 312/664-6610 

July 22-26 

Second Annual Summer 
Tutorial and Workshop 
Colorado Springs, CO 

Sponsor: Rocky Mountain 
Institute of Software 
Engineering 

Contact: RMISE, P. O. Box 
3521, Bouldet^, CO 80303; 
303/499-4782 

July 25-28 

SOG IV 
Bend, OR 

Sponsor: Micro Cornucopia 
Contact: Dorcas Dsenis, 
Micro Cornucopia, Inc., 

P. O. Box 223, Bend, OR 
97709; 503/382-8048 


AUGUST 

August 1-3 

The Electronic Library/ 
Automating Education 
Dallas, TX 

Contact: Infomart, 1950 
Sternmons Freeway, Dallas, 
TX 75207 

August 5-7 

4th ACM SIGACT-SIGOPS 
Symposium on Principles 
of Distributed Computing 
Minaki, Ontario, Canada 

Call for papers: Dr. H. R. 
Strong, IBM Research K55/ 
281, 5600 Cottle Road, San 
Jose, CA 95193 

August 20-23 

1985 International Con¬ 
ference on Parallel Pro¬ 
cessing (l4th Annual) 


St. Charles, IL 

Sponsor: The Pennsylvania 
State University, IEEE, ACM 
Call for papers: Dr. Doug 
DeGroot, M/S 21-133, T. J. 
Watson Research Center, 

P. O. Box 218, IBM Corp., 
Yorktown Heights, NY 10598; 
914/945-3497 

August 28-30 

8th International 
Conference on Software 
Engineering 
London, England 

Sponsor: British Computer 
Society, lEE, lEEE-CS with 
ACM SIGSOFT 
Contact: Eighth ICSE, c/o 
IEEE Computer Society, P. O. 
Box 639, Silver Spring, MD 
20901 


SEPTEMBER 

September 3-6 

OASI Third Annual Con¬ 
ference: The Integrated 
Office—How Soon? 
Bloomington, MN 

Contact: OASI, 2108 C 
Gallows Road, Vienna, VA 
22180; 703/790-0490 

September 5-7 
3rd Personal 
Computer Faire 
San Francisco, CA 

Contact: David Small, Com¬ 
puter Faire, Inc., 181 Wells 
Avenue, Newton, MA 02159; 
617/965-8350 

September 9-11 
Federal Computer 
Conference 
Washington, DC 

Contact: The Federal Com¬ 
puter Conference, P. O. 

Box N, Wayland, MA 01778; 
617/358-5356 


September 10-13 

9tih Data Communications 
Symposium 

"^^istler Mountain, Brit¬ 
ish Columbia, Canada 

Sponsor: ACM SIGCOMM, 
lEEE-CS, IEEE Communica¬ 
tions Society 
Contact: W. P. Lidinsky, 

Room 6B 309, AT&T Bell 
Laboratories, Naperville 
Wheaton Road, Naperville, IL 
60566; 312/979-6817 

September 11-13 
CAD 2001: 

The Countdown 
London, England 

Contact: CAD Seminars, Inc., 
150 E. Riverside, Suite 400, 
Austin, TX 78704; 
512/445-7342 

September 17-19 

Sixth Annual 
SOFTWARE/expo 
Dallas, TX 

Contact: SOFTWARE/eypo. 
Suite 205, 2400 E. Devon 
Avenue, Des Plaines, IL 
60018; 312/299-3131 

September 18-20 
UNIX EXPO 
New York, NY 

Contact: Robert P. Birkfeld or 
Don Berey, National Exposi¬ 
tions Co., Inc., 14 W. 40th 
Street, New York, NY 10018; 
212/391-9111 

September 24-26 

AI/Europa: Artificial Intel¬ 
ligence/Fifth Generation 
Computer Technology 
Wiesbaden, West 
Germany 

Contact: Jim Hay, Tower 
Conference Management 
Co., 331 W. Wesle)^ Street, 
Wheaton, IL 60187; 
312/668-8100 
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ILLUSTRATION • DAVID POVILAITIS 




























Take contrd (tf your computer. 



The Backups' 

Backup power for peace 
of mind and memory. 

Backup Power Source 1 

• delivers up to 225 watts @ 120 V.AC 

• 40 minutes of power at 50% load 

• visual and audible power interrupt alarm 

• fast automatic switching 
(Within 6 milliseconds of peak voltage detection) 

• 2 Outlets 

• AC surge suppressor 

• 3 stage noise filter 

• thermal output protection 

• lEC power connector 

• attractive metal enclosure 

• 3^4" high, 16" wide, 11 " deep 

$379^ complete 

Backup Power Source 2 

All the features of Power Source 1 plus: 

• 6 outlets controlled by front switches 

• switchable visual and audible alarm 

• 10 amp master switch circuit breaker 

• cross suppression between all 6 outlets 

• optional 2 hour auxiliary power pack 

$ 499 ^^ complete 

Auxiliary Power Pack 

• 2 hours of power at full load 

• plugs directly into either of our backup units 

• includes 6 rechargable 12 V power cells 

• backup units keep power cells at full charge 

• heavy duty power cable 

• 3 ^" high, 16" wide, 11 " deep 

f 299 ^^ complete 



The Expanders' 

Controlpower and expand 
with floppy or hard disks. 
Power Expansion 1 

• 1 stage noise filter 

• AC surge suppression 

• lEC power connector 

• attractive metal enclosure 

• 314 " high, 16" wide, 11" deep 

• optional internal power supply 

• optional floppy and hard disk drives 

Power Expansion 1.$l49^^* 

w/Intemal Power Supply.$219^^* 

w/Power Supply, DS/DD Drive, All Cables 
and Instructions. Expands XT 
or Compatible.$349^^* 

w/Power Supply, Half Height lOM Hard 
Disk Drive, All Cables and Instructions. 
Expands PC or Compatible . .. ^ 1 x 4995 * 

20M Drive.$l449^^* 

Power Expansion 2 

All the features of Power Expansion 1 plus: 

• 6 outlets controlled by front switches 

• 10 amp master switch circuit breaker 

• LED ground and line indicators 

• 3 stage noise filter 

• cross suppression between all 6 outlets 

• optional internal power supply 

• optional floppy and hard disk drives 

Power Expansion 2.$199^^* 

w/Intemal Power Supply.$269^^* 

w/Power Supply, DS/DD Drive, All Cables 
and Instructions. Expands XT 
or Compatible.$399^^* 

w/Power Supply, Half Height lOM Hard 
Disk Drive, All Cables and Instructions. 
Expands PC or Compatible ... ^ 2 x 9995 * 

20M Drive.$l499^^* 



The Controllers' 

Control power, peripherals, 
spikes, and glitches. 

Power Control 1 

• 4 outlets control computer and 3 peripherals 

• AC surge suppressor 

• attractive metal enclosure 

• IV 4 '’ high, 16" wide, 10 " deep 

$ 69 ^^ complete* 

Power Control 2 

All the features of Power Control 1 plus: 

• 10 amp master switch circuit breaker 

• 1 stage noise filter 

• lEC power connector 

$S9^^ complete* 

Power Control 3 

All the features of Power Control 1 & 2 plus: 

• illuminated switches 

• 3 stage noise filter 

• cross suppression between all 4 outlets 
$ 1 29 ^^ complete 

*All prices suggest&i retail. 

Available at fine computer stores everywhere, 
or by mail or phone. MasterCard and 
Visa accepted. Dealer inquiries invited. 

Relax 

Technology 

The company that works 
so you can relax 
and get down to business. 

3101 Whipple Rd. #25 
Union City, CA 94587 
415/471-6112 



5 individual 
give you control 

peripherals 


Master switch 
turns computer and 
all peripherals on or off 
at the same time 


indicator 


LE.D. ground and 
line indicators 


Optional lOM hard disk 
or optional DS/DD floppy 


Organizes power wires 
6 cords in — 1 cord out 


Our most 
powerful AC line 
fllter system keeps 
spikes, surges and 
glitches under control 
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DECLARE MDUR 

DATA 

INDEreNEENCE 

THE NEW STANDARD OF 
MODERN OFFICE DATA STORAGE. 


Free yourself 
from the limi¬ 
tations of 
shared and 
finite hard disk storage. Your dynamic 
and expanding business data needs 
demand a more versatile way to deal 
with critical information. 



and application. You create, update, store, 
and back up software and data bases on 
individual cartridges. You expand your 
capacity infinitely by adding more car¬ 
tridges, not more disk drives. You enjoy 
the convenience of taking or mailing 
cartridges anywhere—and the security of 
putting them under lock and key. 


The Bernoulli Box,™ with its totally inter¬ 
changeable 10-megabyte cartridges, lets 
you manage data the way 


you manage 
your business- 
directly, 
efficiently, by 



job function 


The Bernoulli Box works with the IBM PC, 
XT, AT, and most compatibles. For your 
nearest dealer, call 1-800-556-1234 

exL215. In California, call 
, 1-800-441-2345 

Id / exL 215. 



IOMEGA Corporation 
1821 West 4000 South 
Roy, Utah 84067 
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New Generation Communications 




Our new Crosstalk Mark 4 behaves 
just as reliably as the Crosstalk 
you’ve always trusted. But when you 
ask it for a bit extra, you’re in for 
some surprises. 


Up To 15 

Concurrent 

Sessions 


iMark 4 supports the X.PC multiple- 
session protocol, so it’s capable of up 
to 15 concurrent communications 
sessions, each with the end-to-end 
error-checking needed for 
tomorro\^’s, higher speed modems. 

With more than one session going 
on at once, you need some way to 
keep track of them all. Crosstalk Mark 
4 has that, too. 


What You Get Is 
What You See 


Mark 4 identifies each session with 
a “page” number. You can flick from 
one session to another with one 
keystroke. See each one full screen. 

But if you’d like to keep an eye on 
more than one session at once, you 
can create windows — as many as 
you need in any size or shape — to 
display them all. 


Menu? Or 
Command? 


No matter how expert you are, 
Mark 4 is just your speed. It operates 
on command, or with a menu, or 
any combination of the two. 


IBM 3101, DEC VT-52, VT-100, and 
^ the TeleVideo 900 series. Most other 
programs emulate one or two. 

— In addition to X.PC, Crosstalk 
Mark 4 supports Kermit, Xmodem, 
and of course our own Crosstalk 
protocol. 


If you need help at any point in 
your command sequence, Mark 4 
gives you suggestions that apply 
precisely to the task at hand. 

Why Repeat 
Yourself? 

If you make the same calls often, 
as most people do, Mark 4 can save 
you a lot of dull repetition. It has 
built-in command programs to call 
up and log in to most of the major in¬ 
formation utilities. 

But Mark 4 goes one step further. It 
can “memorize” any command 
sequence you perform, then repeat it 
that way any time you ask it to. You 
can’t make programming much 
easier than that. 

And Now, By 
Popular Request... 

— Mark 4 has a text-editor built 
in. You can create and 
edit files without 
having to leave 
Crosstalk. 

— Mark 4 
emulates the 
most popular 
terminals, including 


How New Is New 

Generation 

Communication? 

New enough for the advanced 
breed of modem that’s already 
coming around the comer. New 
enough to give you the best high¬ 
speed, error-checked communication 
possible on noisy phone lines — or 
secure dedicated lines. 

Finally, because Crosstalk is 
already the industry standard for 
small business computers, Mark 4 is 
at home in a broader universe than 
any other communications software. 

It may be new and improved 
and revolutionary — but 
it’s still Crosstalk. 


(Mic^TpFl ^ 

1000 Holcomb Woods Parkway / Roswell, Georgia 30076 
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